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INTRODUCTION 
CHAPTER - T 
INTRODUCTION 
Whatever may be the "rationalizations" and 
"projections" and whoever named as the "scapegoats", neither 
the educational administrators nor the parents and teachers 
can raise their heads with pride when confronted with the 
statistical prediction that, by the turn of the century, 
only half of our population would be able to claim to be 
literate and the remaining half, roaming on the roads with 
their backs carrying the stamp of "Drop-out" or "Never-in". 
The reasons for this sad state of affairs are not far to 
seek. Whereas there has been no dearth of consultations -
Agarwal (1992) lists 115 reports of various government -
sponsored committees and working groups on educational 
reforms - hardly any action plan has been seriously pursued 
to its logical conclusion, mainly due to lack of commitment, 
on the one hand and, availability of adequate funds, on the 
other. The only claim we can make is of coining new slogans 
at regular intervals since independence; but this has 
expectedly proved an exercise in futility. 
This problem of reckless squandering of human 
resource in a poor country like India assumes still greater 
magnitude when we consider that, among the school going 
population even among the more fortunate half (boys and 
girls within the school), many fail to achieve at school 
what is expected of them on the basis of their general 
ability and intelligence. It is to be noted that the 
proportion of these "under-achievers" is formidable - 35% -
according to Neog (1990) and Arshad (1992). It is, however, 
a sanguine sign that the phenomenon of under-achievement has 
caught the attention of serious-minded research workers in 
the field of education (Ridding, 1966). 
Recent studies, including those of Sinha (1967), 
Dhaliwal (1971), Thakur (1972) and Lalithamma (1975) have 
revealed a high degree of correlation between intelligence 
and academic acheivement. Similarly, McCandless et al. 
(1972), while studying the relationship between intelligence 
and scholastic achievement, found that the former is 
significantly and positively related to the latter. In our 
country, on the other hand, the pathetic prevailing 
conditions generally have a profound adverse effect on the 
performance of a large number of students. However, it is 
well established that the poor standard achieved is not 
always due to low intelligence. Admittedly I.Q. is a factor 
in determining academic achievement; but several other 
factors play an equally important role in this regard. These 
include: 
1. The child's poor health 
2. His lack of interest 
3. Poor teaching methods and 
4. Unattractive school (and home) environment (Dhaliwal, 
1971; Haq, 1987; Neog.1990; Arshad.1992) . 
Undoubtedly, most of these "under-achievers" could 
be helped by their teachers and parents to come upto the 
level of performance expected of them; but alas! not many of 
the former have the time and motivation and only a few of 
the latter, the competence, to do so. In view of these and 
other (e.g. monetary) constraints, it s imperative that 
inexpensive innovative methods be tested and tried to 
improve the situation, taking one school subject and a 
managable group of school children at a time. One such 
approach is to utilize the services of students themselves 
for this purpose as it entails little funding and only token 
involvement of teachers. This "Peer Tutoring Method" has 
been found to benefit not only the tutees but also the 
tutors (Heron et £1.., 1983; Fantuzzo et^ a_l. , 1989; Riggio et 
al. , 1991; Byra and Marks, 1993; Heller and Fantuzzo, 1993). 
The present investigator feels convinced that, if successful 
under the prevailing conditions, it could prove a boon in 
our efforts to conserve our precious human resources at the 
very outset, which according to Rao (1996), is the crying 
demand of the day. Admittedly "Peer Tutoring" is an 
innovative and little-tried method. Its efficacy, therefore, 
needs to be compared with other tested methods. With this in 
mind, it was decided to embark on an humble exploratory 
study to quantify the under-achievement phenomenon in the 
dscipline of life Sciences and to compare the relative 
efficacy of the Peer Tutoring Method with that of the well 
known Crowderian Branching Programme as remedial techniques 
to counter under-achievementamong secondary school students. 
At this juncture, a conceptual confusion may be 
removed by pointing out the difference between low 
achievement and under-achievement, as earlier research 
workers have sometimes used them inter-changeably as pointed 
out by Neog (1990) and Arshad (1992). A low achiever is one 
who gets poor marks in an examination due to various causes, 
including low intelligence, whereas an under-achiever is one 
who, inspite of possessng average (or above average) 
intelligence, gets less than expected marks. It means he 
has the potential but then some other personal or 
environmental factors hinder his achievement. 
Having set at rest any misunderstanding that could 
arise due to the misconception clarified above, it seems 
proper to consider the two remedial methods used in the 
present study, viz. effectiveness of the peer tutoring and 
crowderian branching programme in some detail. Peer tutoring 
is the method in which the over-achievers teach their under-
achieving peers and try to solve their problems. This is a 
child-centred approach, with a tutor-tutee ratio of 1:1. 
The age gap which exists between the conventional teacher 
and student in the expository method is not found here. The 
tutor and tutee are generally more frank with each other. 
The second method used in the present investigation 
is an individualized self-instructional programme based on 
Crowderian lines. In this method, a topic is selected first 
and then the student is presented with learning material 
ranging in length from a paragraph to a page, so as to 
explain some idea or concept regarding the selected topic. A 
question is then posed to test the individual's 
understanding of the concept, and his answer determines 
where to proceed next in the programme. If his answer is 
correct, he proceeds to the next prose frame if not, the 
particular nature of his error is explained to him and he is 
required to go back and select the correct answer from the 
referred frame (Ausubel and Robinson, 1969). This techn3,ique 
enables the child to proceed according to his own pace. The 
learning material is provided in different frames which are 
not arranged in any particular sequence. Rather, the 
arrangement is haphazard and the whole material looks like a 
"Scrambled book". 
That achievement can be predicted to a reasonable 
extent with the help of intelligence tests has been fairly 
established through a number of studies, as pointed out 
above (p.2). These have revealed that, in a favourable 
environment, there exists a very high degree of relationship 
between achievement and intelligence. However, a part of the 
population remains unpredicted. This residual population 
falls either above or below, or even on both sides of the 
predicted population. Those who fall above the norm of 
prediction are called over-achievers, whereas those who 
occupy a position below it are called under-achievers. The 
over- and under-achievement phenomena may be termed as 
positive and negative discrepancies respectively with regard 
to the expected levels of achievement. 
It is also to be noted that factors, other than 
intelligence, operating on the prediction of achievement may 
include emotional stability and instability, extroversion 
and introversion, study habits, and factors related to home 
and school environment and the teaching methods. 
SELECTION OF TOPIC 
It cannot be overemphasized that, for a poor country 
like India, under-achievement is a colossal wastage of human 
resources and public funds. In view of the large number and 
amount involved, under-achievementin science subjects assumes 
added importance. The situation demands that something 
should be done to improve it. As a first step, the present 
investigator, therefore, took upon herself to conduct an 
in-depth study of the problem and to try and find a solution 
to tackleunder-achievement among secondary school students 
in the field of life sciences under the topic "A Comparative 
Study of Peer Tutoring Intervention and Crowderian Approach 
as Remedial Measures for Under-achievers in Life Sciences". 
DEFINITIONS 
1. COMPARATIVE STUDY 
Examining two or more groups to establish similarities or 
dissimilarities. 
2. PEER TUTORING INTERVENTION 
A teaching approach in which a student trains 
another in skills and subject matter that he has already 
mastered. 
3. CROWDERIAN APPROACH 
This is an individualized educational programme 
originated by Norman A. Crowder. He has defined it as a 
programme which adapts to the needs of the students without 
the medium of any extrinsic device. It is called intrinsic 
because the learner makes a decision himself, to adapt to 
his needs. 
4. REMEDIAL MEASURE 
An approach to correct deficiencies or improve 
skills in certain areas of learning. 
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5. UNDER-ACHIEVER 
One whose performance is low compared with his 
theoretical potential, specially in school work. 
As we are aware, under-achievement in schools is a 
menacing problem for all concerned. To overcome this state 
of affairs, several researchers have tried to provide 
one or the other remedial measure for various groups of under-
achievers.For example, peer tutoring has been found to be 
highly successful in the area of special education (Maher, 
1984) . 
Another new idea has been incorporated by Osguthrope 
(1984) in the field of peer tutoring. In this study, 
handicapped students were made tutors for their 
non-handicapped peers. Such reverse role tutoring was 
adopted to enhance the academic achievement of the 
handicapped students and their personal and social 
adjustment. 
Bell et a^ .^ (1990) investigated the effects of 
classwide peer tutoring on the academic performance of 
students with behavioural disorders and the highest, middle 
and lowest performing strata of non-disabled students in a 
regular education history class. 
Byrd (1990) used peer tutoring successfully in the 
case of learning disabled students. She suggested that peer 
tutoring programme should be implemented in special as well 
as regular classrooms. 
The book "Explorations in Peer Tutoring" (Goodlad 
and Hirst, 1990) was designed to examine the vital and human 
theme- of how children and young people can help others 
learn better and at the same time enhance their own 
knowledge. In this book an article by Osguthrope and Scruggs 
examined the use of special education students not only as 
tutees but also as tutors and reported sufficient cognitive 
and affective gain in both roles. It is, however, noteworthy 
that Hawes (1992) has pointed out in his review that nearly 
all articles on peer tutoring in Goodlad and Hirst! s( 1990) 
book were related to skill training in subjects such as 
reading and mathematics. He is of the view that peer 
tutoring is equally valuable and productive in more socially 
oriented subjects, such as community health and 
environmental studies. This raises a whole new agenda of 
possible enquiries and probable benefits, many connected 
with attitude change. 
Campbell et al. (1991) tried to find out the 
effects of peer mediated instruction on the acquisition and 
generalization of written capitalization skills. 
I 
Brown (1993) had a new idea in his mind. He tried to 
evaluate the effects of a peer tutoring and assessment 
programme on the teaching performance and retention rates of 
first year teachers. 
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Several other researchers have selected alternative 
social aspects of peer tutoring. For example, Gracia-
Vazquez et £l. (1993) tried to examine the tutor 
and tutee interactions and attitudes. They examined the 
tutor and tutee verbal interactions and the effects of peer 
tutoring on the perceptions of students when the tutor was 
either accepted or not accepted socially. 
In the domain of self instructional programmes some 
efforts have been made in helping the weaker students through 
Crowderian branching programme (Reddy, 1975; Kuruvilla, 
1977; Verma/ 1977 J Tripathi/ 1983). However, the results 
have not been found to be very conclusive. In some studies, 
students have been found to be benefited from the programme; 
but in some others, the treatment was found to be almost 
ineffective and insignificant (Porter, 1959; Beane, 1962; 
Eigen, 1963; Roth, 1963;Randolph, 1965; Frey et a]^. , 1967). 
The present study is, therefore, an attempt to 
compare the effect of the two treatment programmes, first 
individually and then comparatively, on the achievement of 
children. 
OBJECTIVES AND HYPOTHESES 
In the light of the above, the present investigation 
was taken up with the following objectives: 
1. To measure the magnitude of occurrence of over- and 
under-achievement in statistical terms 
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2. To identify the effectiveness of peer tutoring 
programme on the under-achievers' achievement scores 
in life sciences 
3. To test the effectiveness of Crowderian branching 
programme on the achievement of under-achievers and 
4. To compare the effectiveness of the two teaching 
programmes, i.e. peer tutoring and Crowderian 
branching programme on the achievement of under-
achievers in life sciences. 
Keeping in mind the results of empirical studies and 
the objectives of the present study, enumerated above, the 
following hypotheses were framed for the present exploratory 
study: 
1. It was hypothesized that considerable number of 
discrepant achievers will be identified as over- and 
under-achievers. 
2. It was expected that the under-achievers in life 
sciences will benefit from the peer tutoring 
programme, significantly exhibiting a positive 
statistical mean difference. 
3. It was expected that the Crowderian branching 
programme will also raise the achievement level of 
the under-achievers in life sciences. 
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It was hypothesized that peer tutoring will have an 
edge over the Crowderian branching programme in 
raising the under-achievers' mean scores in life 
sciences, basing the hunch on earlier empirical 
reports of the peer group infuence. 
REVIEW OF RELATED STUDIES 
CHAPTER - IT 
REVIEW OF RELATED STUDIES 
During the last few decades, several researches have 
been done separately on peer tutoring as well as on 
Crowderian branching programme but no researcher has ever 
tried to compare their effect as is clearly brought out by a 
perusal of the following. The present investigator is, 
therefore, justified in claiming that her modest attempt to 
compare the efficacy of peer tutoring technique with that of 
Crowderian branching programme, as a remedial teaching method 
for under-achievers in life sciences, is original. 
STUDIES OH PEER TUTORING OF NORMAL STUDENTS 
Tsukerman (1982) tried to remove the difficulties 
of students whose performance was poor in morphology by 
seeking the help of their classmates. On analysis, the 
tutoring by better students proved to be very fruitful for 
the students who had failed in morphology. Generally, poor 
students did not perceive the purpose of the entire 
assignment before the peers helped them in this area . 
Alexander and Dorrow (1983) studied the effect of 
peer tutoring on the music performance of tutors and tutees. 
The authors tried to find out the effect of tutor approval 
and disapproval (error correction) techniques. They took two 
experimental groups and one control group. 54 students of 
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4th grade were taken as sample for the experimental group 
I which served as tutee for the music class. When 
experimental group I was compared with the performance of 
the control group, the difference between the two groups was 
found to be statistically significant. The experimental 
group II comprised 48 students of 4th and 5th grade. In this 
gorup, tutors were asked to use approval techniques while 
tutoring. The tutees of this group performed better than 
their control counterparts on the post test. Control tutors 
and peer tutors both performed equally well although control 
tutors were also provided with weekly band classes during 
the experiment. The control tutees did not show any 
statistically significant pre-post test gain. Correlation 
between the tutors post test scores and the number of 
exercises completed by their tutees was found to be 
significant between the approval tutor and tutee post test 
scores and the number of approvals given to the tutor. 
In another important study, Annis (1983) took a 
sample of 130 female college students to study the process 
and effects of peer tutoring. A 1,525 word article was used 
as a research tool under control, tutoring and tutee 
conditions (read only, read to teach but not actually teach, 
taught only, or read and taught). The objectives of the 
study were to determine the actual effects of tutoring or 
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being tutored. Results obtained were as follows : there were 
significantly greater content specific and generalized 
congnitive gains in tutoring than in being tutored; peer 
tutoring was found to be a very effective technique for 
increasing the learning efficacy of students at all levels. 
Dougherty and Taylor (1983) investigated peer 
programmes and suggested various methods of evaluation of 
these programmes. This study was undertaken in order to 
determine the effectiveness of the programme, support 
building and programme improvement. The two groups of 
students were formed for intergroup comparisons. Group I was 
the experimental group which underwent the peer tutoring 
programme whereas the control group did not receive any 
intervention programme. The pre- intervention and the 
post-intervention tests measured some of the changes that 
resulted from the programme. Checklists, rating scales and 
questionnaires were used to test the success of the 
programme. A case study was also done to find out the effect 
of intervention on a single student. Various suggestions 
were offered regarding the effect of the programme on peer 
helpers, the school climate and the effect of peer helpers 
on those helped. The authors also presented various 
questions which should be considered before designing an 
optimal peer programme. 
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Walker Bartnick et al. (1984) tried to establish 
the effectiveness of peer tutoring in the basic sciences. 
For their study, they formed 122 tutoring dyads which were 
tutored in 9 of the 10 basic science courses of medical 
science. The results strongly showed the effectiveness of 
peer tutoring programme as the students who were tutored 
passed in 102 of the courses in which they were tutored. The 
authors also laid emphasis on the systematization of peer 
tutoring programme and were of the view that these tutoring 
programmes have the potential of positively affecting the 
performance of both the tutees and tutors. 
Bowman and Myrick (1985) reported a study of a 
peer - helper programme in which they found that the 
training of students as peer facilitators had a positive 
effect on the response skills, helping responses and 
attitudes of both the helpers and the children who were 
being helped. 
Brandwein and Di Vittis (1985) conducted an 
interesting study on the training of tutors themselves. The 
research sample consisted of 12 undergraduate students who 
underwent a training course, which was used with the purpose 
of improving vairous skills in the tutors. These skills 
included teaching skills, interpersonal skills, competency 
in composition and mathematics. The authors administered a 3 
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part questionnaire to these 12 students and their responses 
were rated as well as quantitatively measured and compared 
with the responses of 13 non-trained undergraduate peer 
tutors. The results showed success of the peer training 
programme. 
Wheldal and Metten (1985) trained 16 year old 
tutors to employ the "Pause, Prompt and Praise" method with 
12 year old remedial readers. The tutoring programme 
consisted of 24 tutorial sessions conducted over 8 weeks. 
Two matched control groups of remedial readers - 8 pupils 
tutored by 8 untrained tutors, who tutored during the same 
sessions using the same materials (control group I) and 
remedial readers who read silently without a tutor (control 
gorup II)- were also assessed. It was found that the 
experimental group of tutees made a mean gain of 6 mo in 
reading accuracy by the end of the programme. The tutees of 
control group I made a mean gain of 2.4 mo.ANCOVA showed the 
gains of the experimental group to be significantly 
different from the gains of the two control groups. 
Mc Keller (1986) examined the learning behaviours 
used during peer tutoring and the relationship of these 
behaviours to the degree of learning achieved. Two 
behaviours that were predictive of high scores for the pair 
were the tutor's elaboration and bringing in new information 
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and the extent to which a tutee asked what was important to 
remember. 
Greenwood et al. (1987) examined the effects of a 
large scale and long term implementation of classwide peer 
tutoring procedures on spelling achievement and participant 
satisfaction. The effects of classwide peer tutoring were 
compared with teacher instructional procedures and pre-test 
probes. Analysis on group and individual results indicated 
that (i) both teacher instructional procedures and 
classwide peer tutoring were effective in increasing 
spelling performance above pre-test levels, (ii) peer 
tutoring produced statistically greater gains relative to 
the teacher procedures for both low and high achieving 
student groups formed on pre-test levels, (iii) participant 
satisfaction with the programme was generally high. 
Lawson (1989) tested peer helping programmes in the 
colleges and universities of Que'bec and Ontario. An 
interview questionnaire was designed to gather information 
about the peer programmes. Peer leaders and programme 
coordinators were asked about the recommendations they would 
make to prospective peer programme developers. Data 
suggested that certain factors must be considered for the 
proper implementation of peer helping programmes : Needs 
must be ascertained, good front and preparation must be 
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undertaken and selection of peers must be carefully done. 
These key factors were found to play a role in the success 
or failure of the programme. 
Muirhead and Mc Laughlin (1990) studied the effects 
of a peer tutoring spelling game on academic performance and 
student attitudes. The tool they used was a modified peer 
tutoring spelling game which was evaluated to improve the 
spelling of 5th grade students who were poor at spelling. 
The number of students provided the spelling game was 4. 
Weekly tests indicated greater improvement in the spelling 
performance when the spelling game was in progress in 
comparison with the traditional method. The result showed 
that 3 out of 4 students responded very well to the peer 
tutoring spelling game. 
Lidren et at. (1991) analyzed the effects of two 
levels of peer tutoring on the academic achievement of 193 
undergraduates. In the experimental group I, 10 groups of 3 
men and 3 women were tutored by 10 undergraduates, whereas 
in experimental group II, 2 undergraduates were selected to 
tutor 2 groups of 20 and 21 students. The remaining students 
who did not participate in any of the experimental programme 
formed the control group. After completing the intervention 
programme, analysis was done and the results thus obtained 
were in strong favour of peer tutoring programme. Students 
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of experimental group I and II were academically superior in 
comparison with the control gorup. It was also established 
that the undergraduate peer tutors enhanced the academic 
performance of college students and the experience was 
described by them as positive and satisfactory. 
Greenwood et £1^ . (1993) conducted a longitudinal 
study to find out the middle school benefits classwide peer 
tutoring used at the elementary school in the areas of 
achievement, placement and services. The sample consisted of 
416 students of 1st to 4th grades. After a span of two 
years, 303 students of the original sample were investigated 
at the end of 6th grade. The total sample was divided into 3 
groups and compared. Among the three groups, group I 
consisted of at - risk, low SES students which served as 
control. Group II was the experimental group (also 
comprising at - risk, low SES students) and this group used 
the classwide peer tutoring. Comparisons were made between 
the control group, experimental group and non-risk index 
group (which formed group III) and the following results 
were obtained : the experimental group (CWPT) and the index 
group continued to be better in reading, language and 
mathematics sub-scales of the Comprehensive Test of Basic 
Skills. These two groups showed better performance on the 
science and social studies sub-scales too. When comparisons 
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were made, both CWPT group as well as the index group were 
found to be equal in approximately one-half of the 
comparisons made. 
Jeffery (1993) studied the conditions in schools 
that facilitate implementation of peer coaching. Teachers' 
professional development was encouraged through this 
programme. In this study, the author tried to determine the 
conditions within a school that facilitate the 
implementation of peer coaching. The responses of 123 
teachers were recorded. A stepwise multiple regression 
analysis was done for the identification of the conditions 
considered the best predictors of peer coaching. "Time" and 
"Leadership" were considered as the most important 
conditions necessary for the success of a peer coaching 
programme. 
STUDIES SHOWING EFFECTIVKNESS OF PEER TUTORING ON 
EXCEPTIONAL STUDENTS 
Custer and Osguthrope (1983) tried to establish the 
positive relationship between handicapped and 
non-handicapped peers. To find out the effect of peer 
tutoring on social acceptance of handicapped students by 
their non-handicapped peers, the authors selected 15 
students of 5th grade who were mildly mentally retarded. 
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Sign language was used as an instrument of interaction. The 
authors confirmed that handicapped students were capable of 
becoming tutors and this type of tutoring helped the 
handicapped students in socializing with their 
non-handicapped peers. 
Fenrick and Petersen (1984) tried to develop 
positive attitudinal changes towards the moderately/severely 
handicapped students through a peer tutoring programme. The 
sample chosen for this study comprized 12 students studying 
in 6th grade. These 12 students served as tutors for the 
moderately and severely handicapped students. Another group 
of 51 students of 6th grade served as the control group. 
Both the experimental as well as control group had negative 
attitude towards the handicapped students in comparison with 
their normal classmates. But after 7 week tutoring of the 
handicapped children by the experimental group, the 
attitudes of peer tutors towards their unfortunate tutees 
changed considerably. The tutors had more positive attitude 
towards the handicapped children and, when the tutors' 
attitude towards their normal classmates and the handicapped 
students was compared, no significant difference was found, 
whereas the control groups' attitude did not change. Social 
distance measure, when used, also showed similar positive 
changes. Results thus strongly supported the useof structural 
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peer tutoring programme as it proved good for increasing the 
instructional time in the special education classroom as 
well as for developing positive attitude among the normal 
children towards the handicapped peers . 
Franca et al^ . (1990) conducted a study on 
behaviourally disordered students. The objective of their 
study was to find out the effects of peer tutoring procedure 
on academic achievement and social behaviour of 
behaviourally disordered students. They selected 8 
behaviourally disordered male tutors and tutees studying 
in middle school. Their ages were between 13.9 and 16.3 
years. Two sociometric measures, 1 self concept scale, 1 
attitude scale of mathematics and direct observation data on 
social interactions were used to find out the tutors' and 
tutees' pre- and post-test scores. The following results 
were obtained : the number of correct responses on maths 
sheets of both the groups increased; for both the groups the 
pre- and post-test sociometric measures changed very 
little; tutors showed positive changes in their self concept 
and both the groups showed improvement in attitudes towards 
mathematics. The social interactions between the tutor and 
tutee in each dyad showed a positive as well as significant 
increase; negative social interactions between the tutors 
and tutees were seen rarely. 
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Beirne- Smith (1991) studied the effectiveness of 
peer tutoring in arithmatic for children with learning 
disabilities. Primary aged students with learning 
disabilities were tutored by their cross age tutors on the 
acquisition of simple digit addition facts. The results 
strongly supported the use of peer tutoring for students 
with learning disabilities. 
Harper and Mallette (1991) verified the 
effectiveness of peer - mediated instruction on 12 white 
mildly mentally retarded children (aged 8 years to 9.6 
years). The effect of classwide peer tutoring programme on 
spelling test performance and social outcomes was also 
examined. On analysis, the results were found to be highly 
in favour of the classwide peer tutoring programme. The 
spelling test performance of the experimental group was 
increased by more than 60% and the social outcomes were also 
not found to be negative. 
Du Paul and Henningson (1993) tested the success of 
classwide peer tutoring programmes specially in case of 
attention deficit hyper activity disorder (ADHD). As a case 
study they took a 7 year old male student with ADHD. This 
child was tutored by one of his peers. The results showed 
significant improvement in attention to instruction, task-
irrelevant activity level as well as in acquisition of 
mathematics skills. They strongly held the view that peer 
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tutoring may be taken as an alternative to teacher-mediated 
behavioural intervention for ADHD. 
Houghton and Bain (1993) examined the effectiveness 
of peer tutoring reading intervention that involved the 
systematic use of delayed attention, prompting and praise. 
Eight below average readers (aged 13-14 years) were trained 
to tutor 8 ESL students (aged 14-15 years). Continuous 
data collection indicated that peers were effective in their 
use of the tutoring behaviours while both peer tutors and 
ESL readers made significant gains in reading accuracy and 
comprehension over the course of the intervention. 
Staub and Hunt (1993) tried to identify the effects 
of social interaction training on high school peer tutors of 
schoolmates with severe disabilities. The authors took a 
sample of 8 high school students (tutors) and asked them to 
interact with their respective partners with severe 
disabilities. Peer tutors received the social interaction 
training also. The results showed that initiation of 
interaction between tutors and tutees was frequent. An 
increase in the proportion of social interactions was noted 
but the task related interactions were found to decrease. 
The tutees with severe disabilities also showed a 
significant increase in the targeted social behaviour. 
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The above discussion thus gives a clear indication 
that, for under-achievers, peer tutoring intervention may 
prove an effective remedial measure. On the other hand, 
valuable work has also been done on self instructional 
programmes. Critical appraisal of some such studies would be 
helpful, as mentioned earlier, to understand why a 
comparison was made between the effectiveness of peer 
tutoring and self instructional Crowderian branching 
programme as one of the main objectives of the present 
investigation. 
STDDIES IMVOLVING SELF IBTRUCTIONAL PROGRAMMES 
In an important study, Reddy (1975) compared the 
programmed and conventional learning methods in the 
instruction of language. The study was based on the premise 
that programmed learning is better and more effective than 
conventional method. A sample was drawn from class VI and 
two groups were formed by matching factors, like age, 
intelligence, father's income and the instructional 
material. Raven's Progressive Matrices were used to measure 
intelligence. Other factors were measured by a personal data 
sheet. Five types of programmed material were given to the 
experimental group. They were linear, intrinsic, branching, 
mathetics and language programmes. Mean, standard deviations 
and critical ratio were used in the comparison of 
experimental and control groups. The mean performance of the 
experimental group was higher than that of the control 
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group. In the beginning of the experiment, critical ratio 
revealed non-significant difference between the mean scores 
of both the groups. But improvements were noted throughout 
the experimental programme and, at the end of the 
experiment, mean scores of the experimental group were 
significantly higher than those of the control group. 
Kuruvilla (1977) used four different forms of 
programmed learning material in the classroom to study their 
relative effectiveness. These programmes were linear overt, 
Crowderian branching programme, skip and response prompt. 
The tryout of the study was done on 301 students of 8th 
standard of three randomly selected institutions. In each 
school, the sample students were divided into 4 groups and 
random replication design was used for the study. The data 
were analyzed through ANOVA, t-test, percentiles, partial 
correlation and product moment correlation. Apart from other 
findings, it was noted that: (i) more than three-fourth of 
the students who had learnt through different types of 
programmes had scored eighty per cent or above ;(ii)the 
Crowderian branching programme was significanty more 
effective than other forms when students' performance and 
time were taken as criteria and (iii) most of the students 
had positive attitude towards programmed learning. 
Verma (1977) studied the main and interaction 
effects of programming as one of the objectives of his 
study. For this, the investigator selected 240 students of 
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8th standard. They were divided into two groups and each 
group was given either linear or Crowderian branching 
programme. After the experiment was over and analysis was 
done, the following results were obtained: on the whole, 
Crowderian branching programme was more effective than the 
linear programme. But at the knowledge level, linear 
programme, and at the comprehension level, Crowderian 
branching programme with covert behaviour were found to be 
more effective. 
Trivedi (1980) studied the use of branching variety 
of programmed learning materials as diagnostic and remedial 
tools with the following objectives in mind: 
(i) Development of Crowderian branching programmes in 
mathematics for classes V, VI and VII 
(ii) Comparison between the achievement of students 
studying by the traditional method and by programmed 
material 
(iii) Diagnosis of students' weaknesses in mathematics and 
(iv) Usefulness of the programmed material as a remedial 
measure. 
For this study the researcher took a random sample 
of 80 students of whom 40 (20 boys and 20 girls) formed the 
experimental group and 40 (20 boys and 20 girls), the 
control group. The experimental group was given the 
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branching programme whereas the control group was taught 
through the conventional teaching method. The statistical 
technique used for analysis was the two way ANOVA. Several 
tools were employed in the study. These included 
programmed material, pre-test, post-test and Bhat Test of 
Intelligence. Programmed learning method was found to be 
more effective in class VI in comparison with the 
conventional classroom teaching method. But for classes V 
and VII, the difference in the achievement of experimental 
and control group was not significant. Girls of class VI 
were better in their performance than the boys of the same 
class, whereas no such difference was noticed in class V and 
VII. 
Inamdar (1981) studied the effectiveness of 
programmed learning strategy in mathematics for 7th standard. 
The author developed and validated the programmed learning 
material and exposed the material to 7 (3 bright, 3 average 
and 1 dull) students of 3 different schools. The same 
material was then tried on 30 students of class VII. The 
experimental and control groups were formed on the basis of 
this test. There were 108 boys and 100 girls in the 
experimental group and an equal number in the control group. 
The experiment was spread over twelve classroom periods. 
Analysis of data revealed that programmed learning method 
was more effective than the traditional method. 
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Bangert et al. (1983) analyzed the efficacy of 
individualized systems of instruction prevalent in 6th to 
12th grade. There were some common properties which were 
shared by these individualized systems, for example: use of 
"learning activity packages", individual work at the 
students' own rate, division of work into units and 
formative testing of students' mastery of each unit of work. 
In all 51 students served as the sample and the findings 
indicated that at the secondary school level, the effect of 
individualized system of instruction was very meagre. 
Students' self esteem, critical thinking ability or 
attitudes towards the subject matter being taught were also 
not much affected by the individualized systems of 
instruction. But the findings from the college studies were 
different from those of the secondary school. The former 
showed positive relationship between the features of 
individualized systems and characteristics of college 
students. 
Eniaiyeju (1983) divided 60 chemistry students into 
two groups. A self-paced instructional package was provided 
to both groups. The only difference was that one group was 
to use the package on its own, the other group was taught 
its use by a teacher. Analysis of variance showed that the 
self-paced mode was significantly more effective for 
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teaching concepts and problem solving skills. Most of the 
students preferred the self-paced instruction as was 
revealed by an attitude test. 
A long term study was undertaken by Najmaie and 
Dolphin (1983) on 302 biology students who were either 
taught by traditional method or by self-paced teaching 
programmes. The effect of instructional method, gender and 
major subject and of their interaction on the academic 
achievement of students was to be found out. They concluded 
that women (but not men) who were earlier taught through 
self-paced programmes did better in the traditional class. 
Tripathi (1983) took a random sample of 60 students 
studying in class VI and divided them into two groups. Nouns 
in English grammer were taught to each group either through 
self instructional Crowderian branching programme or through 
the traditional method of teaching for 40 minutes. A 
criterion referenced test, pre- and post-te§t and an 
attitude scale post-test were administered to the students. 
On analysis, it was found that the students receiving 
instruction through Crowderian branching programme achieved 
significantly more than those who were taught through the 
traditional method. The attitude of students studying 
through the Crowderian branching programme was also 
favourable towards the programme. 
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Allen (1984) used a personalized system of 
instruction to improve writing skills of undergraduates. 
Eleven undergraduates were asked to defend certain issues in 
abnormal psychology. Emphasis was laid on various skills 
involved in critical writing. On analysis, it was found that 
students' writing skills were significantly improved. 
Blandford and Lloyd (1987) selected two learning 
disabled elementary school boys (aged 10.6 and 11.4 years) 
and provided them with a card showing seven self 
instructional questions. On reading these questions, the two 
students started thinking about various aspects of a good 
handwriting; these aspects were: letter formation, letter 
proximity to the line, letter height and word spacing. The 
performance of these two children was assessed in the 
resource room and significant improvement was noted in the 
handwriting of these two children while they were having the 
card. Interestingly, the trend was maintained even after 
taking away the card. The authors were so inspired by the 
success of this study that they presented the card to 
another student in the regular classroom and found similar 
results. 
Spencer (1989) studied the relative effectiveness of 
programmed instruction and traditional classroom method. As 
many as 250 students from three secondary schools served as 
the sample of the study. After the administration of text in 
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chemistry, and pre- and post-test their scores were 
analyzed and it was found that the experimental group was 
0.51 SD above the control group. Average instructional time 
saving for the experimental group was 23 percent. In the 
light of the above findings, the author expressed the view 
that programmed instruction is more effective than the 
traditional classroom method of teaching in the area of 
students' achievement. 
Huppert and Lazarowitz (1990) tried to assess the 
impact of individualized biology programme on the academic 
achievement of 115 students of 9th grade. Another group of 
65 students, studying through the frontal 
classroom-laboratory method, served as the control group. 
This control group had a better previous knowledge in 
biology. At the end of the experiment, both the groups were 
given three achievement tests wherein both were found to be 
equally good. Students who scored high in mathematics, 
biology and IQ tests also scored high in all the three 
achievement tests when provided with the individualized 
biology programme. 
Paris and Newman (1990) studied the effect of self 
regulated learning on the academic achievement of students. 
They suggested that self regulated learning was a desirable 
educational outcome that could be fostered by teachers who 
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minimize academic competition, provide assistance during 
problem solving and promote an atmosphere of collaboration 
in the classroom. 
Bhatia (1992) studied the effectiveness of programmed 
istructional material in identifying and removing the 
difficulties in learning fractions. She expressed the view 
that a class of 40-50 students could not be taught 
successfully by a single teacher because of various reasons 
such as the intelligence of students, the classroom 
discipline, providing feed back to the students etc. To 
avoid all these difficulties, she took a sample of 50 
students from two schools and divided them into two groups-
experimental and control. The experimental group was 
presented with a programmed textbook whereas no treatment 
was given to the control group. Post-intervention test was 
given to both the groups. The results indicated that there 
was significant difference in performance between the 
traditional classroom teaching method and teaching through 
programmed instructional method. The main findings of the 
study were: (i) programmed instruction proved helpful for 
both the students and teachers, and (ii) the post 
intervention test performance of the experimental group, 
receiving programmed instructional material, was far better 
than that of the control group. 
Hunt and Farron-Davis (1992) compared the quality and 
content of individualized education programmes. Twenty 
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two severely disabled students (aged 5-13 years) were 
provided with a special class programme written by eleven 
teachers. The same 22 students were shifted to full time 
general education classes and provided with another 
individualized education programme/again written by the same 
11 teachers. The curriculum of programmes in both types of 
class.- did not differ, but it was found that the students 
received higher scores when they did the individualized 
educational programmes written for them oaipared with their scores 
as full time students of gaieral education classes.. 
Lopez and Sullivan (1992) divided 56 male and 67 
female 7th grade students into three groups who then studied 
at different levels of personalization on mathematics 
achievement. Group I received individualized 
personalization, group II received the group 
personalization, whereas group III did not receive any 
personalization. Results showed that personalization 
significantly improved the students' achievement on 
relatively more difficult problems in the instructional 
unit. The overall performance of male and female students 
did not differ significantly from one another under 
different levels of personalization. Analysis of an attitude 
survey revealed that the individualized personalization was 
favoured by the students. 
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From the above brief review of available literature, 
it is evident that individually, both peer tutoring and 
Crowderian branching programme have been found to be 
effective, both in India and abroad, as remedial methods. 
However, it is also clearly borne out that no effort has 
been made to compare the effectiveness of one with the 
other; hence the need for the present study. 
METHODS AND PROCEDURES 
iAPTKR -
METHODS AND PROCEDURE 
As mentioned earlier than Chapter I, the present study 
was conducted mainly with the object of finding out the 
comparative effectiveness of two methods of instruction, 
i.e. peer tutoring and Crowderian branching programme, as 
remedial measures to counter under-achievement of students 
in life sciences. In this study, three groups of 
under-achievers in life sciences were selected. Two groups 
were experimental and the third group provided the control 
which did not receive any treatment. Among the experimental 
groups of under-achievers, one group underwent rigorous 
tutoring by their over-achieving peers and the other group 
was provided with programmed self-instructional material on 
Crowderian lines. 
In order to achieve her objective, the investigator 
first tried to identify the under-achievers in life siences. 
Culture Fair Intelligence Test (Scale 2 Form A) prepared by 
Cattell and Cattell (1960) was administered on the proposed 
population. She also collected the marks of life sciences in 
the sessional and annual examination of the same 
population. 
SAMPLE 
234 students of seven sections of 9th standard were 
selected as sample from two schools of Aligarh. These 
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schools were A.M.U. Girls' High School and Aligarh Public 
School. 
The investigator concentrated on these two schools 
because of the following considerations : 
(1) The population of these two schools is almost 
homogeneous as it comprises students belonging to 
families of almost similar socio-economic status 
(2) The social, cultural and educational back-ground of 
the children of these schools is also approximately 
similar 
(3) The teachers in both the schools possess more or less 
the same socio-economic status and have almost 
similar qualifications in education and training 
(4) The educational status of the parents of students in 
both the schools is almost similar 
(5) In both the schools facilities,like adequate school 
building, playground, library, co-curricular 
activities etc., are available 
(6) The investigator had a good rapport with the 
principals, teachers and students of these schools 
(7) Adequate facilities were made available in these 
schools to collect the relevant data. 
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All the seven sections of 9th standard chosen for 
the study were English Medium and the average class size 
was 45 students. Meam age of students was found to be 14.5 
years. 
TOOLS 
To identify the under-achievers among a large 
number of pupils <5f class IX, the investigator employed a 
suitable test of intelligence (details are given below) and 
collected the marks of life sciences of all the students on 
whom the intelligence test was administered, as a measure of 
their academic achievement. 
To avoid the influence of factors/ like culture on 
the performance of children, the investigator selected the 
Cattell s Culture Fair Intelligence Test (Scale 2 Form A). 
This test was constructed by Cattell and Cattell (1960) and 
is free of cultural influences. The test has been designed 
to reduce, as much as possible, the influence of verbal 
fluency, culture climate and educational level while 
measuring an individual's intelligence. 
The Culture Fair Intelligence Test (Scale 2 Form 
A), with its four sub-tests, was developed and standardized 
on students of Secondary school whose age ranged between 8 and 
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14 years. This test can be administered very easily to 
individuals as well as to groups. Language influence has 
been reduced to a minimum by designing the test tasks so 
that the students are required only to perceive 
relationship in figures without using language. 
In the first sub-test, there were 12 series items 
and 3 minutes were allotted to complete the sub-test. The 
second sub-test consisted of 14 series items and it required 
4 minutes to finish it. Twelve motives were included in the 
third sub-test and 3 minutes were considered sufficient for 
its completion. In the fourth sub-test, there were 
typology items and the allotted .time was 2h minutes. In 
all, the total number of items was 46 to be completed in 12^ 5 
minutes. All the sub-tests were arranged on the 
psychological principle of moving from easy towards 
difficult tasks. 
VALIDITY OF THE INTELLIGENCE TEST 
Concept validities have been calculated by Cattell 
and Cattell (1960) in their test for each of the four 
sub-tests in Scale 2 by the internal consistency method. For 
the 12 series items of the first sub-test, the direct 
concept validity coefficient is 0.53; for the 14 
classification items of the second sub-test, the coefficient 
is 0.68; for the 12 matrices of the third sub-test, it is 
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0.89 and for the fourth sub-test, 0.99. The direct concept 
validity for the total test consistency has been reported to 
be between 0.78 and 0.83. 
For determining the construct validity of Scale 2, 
performance on the scale was correlated with that on the 
other intelligence tests. The test handbook emphasizes the 
construct validity coefficients of correlation (r) for the 
Scale 2 Form A with some other standardized tests of 
intelligence. For example, the r value for revised Standford 
Binet is 0.56-0.71, Otis (mean of 10 groups), 0.73, and 
A.C.E., 0.59. Similarly, the correlation with school 
achievement (Standford Achievement Test) is 0.36 as against 
0.25 for the Binet. 
ACHIEVEMENT MEASURE 
There are several possible means to obtain a measure 
of achievement of subjects in a given field of study. Popular 
among them are marks obtained in a public examination, marks 
awarded by the teacher and the standard achievement tests. 
The investigator collected the marks of sessional tests and 
annual examination in life sciences of the defined population 
to serve as achievement measure. After obtaining the 
intelligence and achievement scores, correlation was computed 
between the two variables. This helped in identifying the 
over- and under - achievers. 
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The investigator then administered a pre-intervention 
test in life sciences (constructed by the investigator 
herself) on the three groups of under-achievers consisting 
of 10 subjects each. The scores on the test were considered 
as pre-intervention teist scores. The life sciences 
achievement test consisted of 8 types of item: 
(1) Food, nutrition and balanced diet, (2) Carbohydrates, 
(3) Proteins, (4) Fats, (5) Vitamins,(6) Minerals, (7) Water 
and (8) Roughage. 
VALIDITY OF THE LIFE SCIENCES ACHIEVEMENT TEST 
The validity of a test depends upon the fidelity with 
which it measures what it purports to measure. The test in 
life sciences achievement used in the investigation acquired 
content validation of its items through competent judgement 
from four experts - three from the Department of Education 
and one from the Faculty of Life Sciences of the Aligarh 
Muslim University, Aligarh. The language of a few statements 
or items was modified and/or changed according to their 
instructions. A few items were replaced and new ones were 
added as advised. The test was considered as valid after all 
the four experts re-examined it thoroughly and approved it. 
RELIABILITY OF THE LIFE SCIENCES ACHIEVEMENT TEST 
There are three techniques of testing reliability of 
an educational test: 
(1) Retesting the subject with the same test 
(2) Retesting the subject with alternate form of the 
original test, i.e. correlation of original test 
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scores with scores on another indepaidQit test having an item 
content similar to the original test 
(3) "Split-half" or "odd-even" correlation, involving a 
division of the test into two parts, one part bearing 
odd-numbered questions and the other, even-numbered 
questions. The correlation between scores on the odd-
numbered and even-numbered items yields a reliability 
coefficient for the entire test. 
Since the third technique is convenient and at the 
same time as effective and reliable as the first two, the 
investigator employed the "split-half" method for the present 
study. 
The scores obtained on both, the odd and even items 
were correlated. The correlation coefficient obtained, using 
Pearson's Product Moment Coefficient of Correlation, was 0.6 6 
which is highly significant. The formula used was: 
= ^ ^  X^  - U X) (^  y) 
where: ^ X = sum of the X scores 
^Y = Sum of the Y scores 
<X = Sum of the squared X scores 
2 
^Y = Sum of the squared Y scores 
^ XY = Sum of the products of paired X and Y scores 
and 
N = Number of paired scores 
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ADMINISTRATION OF THE TEST AND COLLECTION OF DATA 
As already mentioned, the study involved 234 students 
from 9th standard of English medium sections of the two 
schools, namely A.M.U. Girls' High School, Aligarh and 
Aligarh Public School, Aligarh. 
The test of intelligence was administered to the 
total population. As the students were available only in 
small groups, it took around 16 days in the administration 
of test and collection of data. What is notewothy is that 
the Culture Fair Intelligence Test provided a novel 
opportunity to the school children to complete their tasks 
with interest and curiosity. For generating a feeling of 
security and confidence among the children, an oral 
assurance was given to them to keep their record 
confidential. As such, a favourable environment was created 
for keeping the children involved and motivated towards 
their tasks. Scores of intelligence were thus collected and 
recorded individually. 
As for the achievement socres, the marks of life 
science, including the sessional tests and one full-fledged 
annual examination, were noted down from the school record 
It took around 5-6 days to complete the data of achievement 
in life sciences for the 234 students from the two schools. 
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STATISTICAL TREATMENT OF THE DATA 
After collecting the intelligence and achievement 
scores for the total sample -of the study, correlation 
coefficient was computed. This was done to identify the 
extent of relationship between the two variables. This was 
also considered useful in arriving at the proportion of the 
residual population beyond the predictions of each 
individual's expected achievement on the basis of 
intelligence through the application of regression 
equation. 
Means and SDs, alongwith correlation coefficient, 
were computed for the regression equation used to predict 
the achievement socres through intelligence, as per 
formula given below: 
Y = r _51X (X - MX)+ My 
o-x 
In the above equation, factor r ^ ^ is known as 
the regression coefficient within the two variables (the 
predictor and the criterion have equal variability, i.e. 
o" X = a-y). The correlation coefficient is identified with 
the regression coefficient (Garrett, 1969). As regards 
other symbols: 
Y = The predicted value of the dependent variable 
(i.e. achievement) 
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r = The coefficient of correlation between the 
predictor and criterion variable 
X = Measure of the predictor variable (i.e. measure 
of intelligence used as the independent 
variable) 
Mx = Mean of the predicted scores of the sample and 
My = Mean of the criterion scores (i.e. achievement 
measures used as dependent variable) of the 
sample. 
The above mentioned regression equation ensures 
linear transformation of the measure of intelligence into 
the predicted level of academic achievement. Operationally 
speaking, over - achievement and under-achievement have 
been defined in terms of discrepancy between the measure of 
actual achievement, on the one hand, and the measure of 
expected achievement derived with the help of the 
aforementioned regression equation, on the other. 
Representing it in equation form, 
Y - Y = zero 
where: 
Y = Measure of actual achievement and 
Y = Value of predicted achievement (based on the 
intelligence test score) 
Thus, zero difference between the actual achievement 
and the predicted achievement obtained for a particular 
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individual would imply normal achievement. Positive 
discrepancy (actual achievement exceeding predicted 
achievement) would show over-achievement whereas negative 
discrepancy (actual achievement falling short of predicted 
achievement) would indicate under-achievement. These 
discrepancies were worked out one by one for each subject 
in the sample. Statistically speaking, these positive and 
negative scores are known as "error of estimate". To be 
more specific in the present context, these discrepancies 
represent the "residual variables", i.e. unpredicted 
achievement, which is independent of the predictor 
(intelligence). It is precisely this unpredicted 
achievement, represented by the variable of negative and 
positive discrepancy scores, which has been designated as 
over- and under-achievement. 
The dispersion of the measures represents over- and 
under-achievement depending upon the degree of correlation 
between intelligence and achievement. If the correlation 
between intelligence and achievement is perfect, which is, 
statistically speaking, not possible, then the question of 
discrepancies does not arise. In case there is zero 
relationship between intelligence and achievement, the 
dispersion of these negative and positive discrepancies 
between the predicted achievement and the actual 
achievement would be as large as that of the achievement 
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variable itself. In the former case, there is no need of 
further research as achievement may be taken purely as a 
function of intelligence. In the latter case, on the other 
hand, there is obviously no justification for using the 
liftcorrelated variable as predictor. It follows then that the 
dispersion of the indices of over- and under - achievement 
will be proportionate to the degree of correlation between 
intelligence and achievement. 
Thus, the intelligence scores of all the subjects in 
the sample were transformed individually into the scores of 
predicted achievement with the help of regression equation. 
The discrepancy between the actual achievement score and 
the predicted achievement score of each individual was then 
worked out by subtracting the latter from the former. This 
resulted in a distribution of scores representing over- and 
under-achievement of the entire sample. 
For more precise identification of the over- and 
under-achievers and to avoid statistical errors, the 
technique of standard error of estimate was used. Subjects 
falling one SDe above their predicted scores were 
recognised as over-achievers and one SDe below the 
predicted level were identified as under-achievers. The 
formula for standard error of estimate(Garrett, 1969) was as 
follow : 
SDe = S D ^ l - r^ 
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where: 
SDe = Standard error of estimate 
SD = Standard deviation and 
2 
r = Square of coefficient of correlation 
For statistical comparison of the groups, the t-test 
was employed. Means and SDs were calculated for all the 
three groups (two experimental and one control). Before, as 
well as after the peer tutoring /Crowderian branching 
programme, the 't'-values were computed with the help of 
the following formula: 
2 : 
crl ^o-2 
Ni N2 
where: 
t = Difference between two means, 
N, = Mean of group T 
M- = Mean of group II 
, = Standard deviation of group I 
2 ~ Standard deviation of group II 
Nj^ = Number of students in group T and 
N_ = Number of students in group li. 
The analysis of results thus obtained, is presented 
in the following chapter. 
ANALYSIS OF DATA 
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ANALYSIS OF DATA 
As mentioned in Chapter III, Cattails'Culture Fair 
Intelligence test (Appendix 1) was administered on 234 
students of 9th standard, their respective marks in life 
sciences noted and the over- and under-achievers determined 
with the help of regression equation. They were found to be 
36 and 38 respectively. Of the 38 under-achievers, 30 were 
taken randomly and further divided into 3 groups with 10 
members each. These were designated control group, 
experimental group 1 (for peer tutoring intervention) and 
experimental group 2 (for self-instructional Crowderian 
branching programme). The data were then analyzed to obtain 
a clearcut picture of over- and under-achievers, thier 
percentages, effects of the two remedial teaching 
programmes on the under-achievers, etc. 
To stard with, the investigator tried to correlate 
intelligence and academic achievement scores of the entire 
sample to find out the statistical significance of the 
relationship between the two variables (Table 1). 
TABLE 1: Correlation between intelligence and actual 
achievement score 
Sample Correlation coefficient Level of 
(intelligence vs actual significance 
achievement) 
234 0.359 0.01 
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As is evident from Table 1, the coefficient of 
correlation between inteligence and actual achievement was 
found to be 0.359 at 0.01 level of probability which is 
highly significant. 
It may be emphasized, however, that, high 
correlation values, alone would not provide the full 
picture. For example, in the study, the coefficient of 
correlation between intelligence and academic adchievement 
(T = 0.359) leaves some part of the population's 
acheivement unpredicted. The author, therefore, employed 
regression equation to find out the predicted scores of the 
sample. By subtracting the predicted score of each 
individual from the actual achievement score, the exact 
discrepancy was determined, scores with positive 
discrepancies representing over-achievers and negative 
scores, under-achievers. 
To play safe, the investigator employed the 
technique of standard error of estimate (SDe) and j^  ISDe 
represented the over-and under-achievers respectively. 
By employing these statistical techniques, the 
sample of 234 students provided 36 (15.38%) over-achievers 
and 38 (16.23%) under-achievers. 
The actual achievement means and SDs of both 
over- and under-achievers were calculated. These amounted to 
82.58 and 8.7 7 for over-achievers and 21.68 and 6.7 for 
under-achievers respectively. Using the t-atest, t-value was 
computed to note the significance of difference between the 
means of the two groups. This came out to be 33.0 9, i.e. 
statistically highly siganificant at 0.001 level. This is 
clearly brought out in Table 2. 
TABLE 2 : Significance of difference between the actual 
achievement mean score of the over- and 
under-achievers in life sciences 
Sample Group N Mean SD t-value Level of 
Significance 
Over- 36 82.58 8.77 
achievers 
234 33.09 0.001 
Under- 38 21.68 6.70 
achievers 
The actual experiment began when the over-achievers 
started tutoring their under-achieving peers. However, 
prior to peer tutoring, both the groups were compared on 
the variables of intelligence, as well as, on achievement. 
TABLE 3 ; Significance of difference between the means of 
intelligence score of over- and under-achievers in 
life sciences involved in the peer tutoring 
programme 
Variables N Mean SD t-value Significance 
Over-achievers 10 29.70 5.23 
~ 0.91 Non-significant 
Under-achievers 10 27.20 6.32 
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As shown in Table 3, the mean of intelligence score 
of over-achievers was found to be 29.70 and the SD, 5.23, 
whereas 27.20 and 6.32 respectively were the mean and SD 
of under-achievers. When t-value was computed, it was 
found to be 0.91, which is non-significant even at 0.05 
level. This shows that statistically there is no difference 
between the means of intelligence score of over-and 
under-achievers. 
The investigator then tried to find out the 
difference in the actual achievement of the over-and 
under-achievers before peer tutoring was started, which is 
given in Table 4. 
TABLE 4 : Significance of difference between the actual 
achievement mean scores of the over-and 
under-achievers in life sciences to be involved 
in the peer tutoring programme 
Variables N Mean SD t-value Level of 
significance 
Over-achievers 10 89.2 8.2 
19,88 0.01 
Under-achievers 10 22.0 6.6 
The high t-value (19.88) shows that the achievement 
mean score of the over-achievers differed significantly 
from that of under-achievers. The high mean score of 
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over-achievers,i.e. 89.20 (along with SD 8.20), shows that 
the over-achievers* achievement was far ahead of that of 
the under-achievers, whose mean and SD were found to be 
22.00 and 6.00 respectively. 
Having established statistically that the level of 
intelligence of over-achievers and under-achievers was 
almost similar (inspite of the wide gap between their 
achievement scores), the investigator then proceeded to 
compare the intelligence score of the experimental and 
control groups before embarking upon the actual peer 
tutoring programme. The results are presented in Table 5. 
TABLE 5 : Significance of difference between the means of 
intelligence score of experimental and control 
groups before the start of the peer tutoring 
programme 
Variables N Mean SD t-value Significance 
Experimental 10 27.20 6.32 
group 1 
Control group 10 25.30 7.82 
0.56 Non-significant 
Like Table 3/ this table also shows that the 
difference between the intelligence score of experimental 
group 1 and control group was non-significant. The mean 
intelligence score of the experimental group 1 was 27.20, 
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with 6.32 as its SD, whereas for the control group, the 
mean t.Q. score was 25.30 and its SD, 7.82. The t-value 
thus computed was found to be 0.56 which is 
non-significant. It shows that there was no statistically 
significant difference between the intelligence scores of 
the experimental group 1 (earmarked for peer tutoring) and 
control group, prior to peer tutoring. 
Experimental group 1 as well as the control were 
also compared on the achievement measure (pre-intervention 
test on the basis of Appendix 2) to observe their relative 
positions prior to peer tutoring. Table 6 shows the 
significance of difference between the achievement means of 
the experimental group 1 and the control. 
TABLE 6 : Significance of difference between the 
achievement mean score of experimental group 1 
and control group before the start of the peer 
tutoring programme 
Variables N Mean SD t-value Significance 
Experimental 10 61.46 10.72 
group 1 
Control group 10 62.34 5.35 
0.22 Non-significant 
It can be seen from the above table that the 
difference between the achievement means was not 
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significant. The two groups, i.e. experimental and control, 
had their means and SDs as 61.46 and 10.72 and 62.34 and 
5.35 respectively. The t-value, when computed, was found to 
be 0.22, which is non-significant statistically. It may thus 
be concluded that the achievement level of the experimental 
group 1, as well as control group, was almost similar before 
the peer tutoring programme was started. 
As the intelligence score and achievement score of 
the experimental as well as control group were found to be 
statistically similar, it may be safely said that both 
experimental, as well as control group, were similar and 
alike. On the basis of this finding, the experimental 
group 1 of under-achievers was then provided with tutoring 
lessons in life sciences by their over-achieving peers for 
one and a half month. The difficulties of the 
under-achievers were removed by their over-achieving tutors. 
After completion of the tutoring programme, the experimental 
group 1 was provided with the same life sciences achievement 
test as post-intervention test which was earlier given as 
the pre-intervention test. The difference in the results is 
given in Table 7. 
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TABLE 7: Significance of difference between the achievement 
mean scores of experimental group 1 and control 
group after the completion of peer tutoring programme 
Variables N Mean SD t-value Level of 
significance 
Experimental 10 72.93 10.58 
group 1 
Control group 10 60.00 10.70 
2.58 0.05 
For identifying the effect of peer tutoring on the 
experimental group's achievement score and comparing it with 
the achievement score of the control group, means and SDs 
for both the groups were computed. They were found to be 
72.93 and 10.58 respectively for the experimental group and 
60.00 and 10.70 for the control group. The t-value was 
computed to find out the level of significance, which was 
found to be 2.58, i.e. significant at 0.05 level. 
The result thus shows that the students under the 
peer tutoring programme turned out to be reasonably 
superior to the control group with reference to their 
achievement mean scores. 
The pre-intervention and post-intervention 
achievement mean scores of the experimental group were also 
compared by the investigator to assess the effect of peer 
tutoring on the achievement level of the experimental 
group. The comparison between the pre-intervention 
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achievement mean score and post-intervention achievement 
mean score is given in Table 8. 
TABLE 8 : Significance of difference between the 
achievement mean scores of experimental group 1 
before and after peer tutoring programme 
Variables N Mean SD t-value Level of 
signifi-
cance 
Achievement score 10 61.46 10.72 
of experimental 
group 1 beofre 
peer tutoring 
Achievement score 10 72.93 10.58 
of experimental 
group 1 after 
peer tutoring 
2.28 0.05 
As is borne out by the table, the achievement mean 
and SD of the under-achieving experimental group 1 was 
61.46 and 10.72 respectively. After rigorous peer tutoring, 
the mean increased considerably and was calculated to be 
72.93, whereas SD was found to be 10.58. On computing the 
t-value (2.28) the difference was found to be significant 
at 0.05 level. 
From the above table, it may be safely concluded 
that peer tutoring proved quite effective in raising the 
achievement score of under-achievers in life sciences. 
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The life science achievement test, which was given 
to the experimental group 1 as the post-intervention test, 
was also given to the control group to see the difference 
between the pre-intervention and post-intervention 
achievement means of the control group. Table 9 gives a 
clear picture of the mean difference of control group's 
achievement. 
TABLE 9 : Significance of difference between the achievement 
mean scores of control group on life sciences 
achievement test 
Variables N Mean SD t-value Significance 
Achievement score 10 62.34 5.35 
of control group 
before the start 
of experiment 
Achievement score lO 60.00 10.70 
of control group 
after the comple-
tion of experiment 
0.58 Non-significant 
Table 9 shows that the achievement mean score of the 
control group was 62.34 and the SD, 5.35 at the 
beginning of the programme, v^ iile the achievement mean was found 
to be 60.00 and SD, 10.70 after the completion of the 
experiment. The means and SDs were then put to t-test. The 
t-vaue was found to be 0.58, which is non-significant. This 
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shows very clearly that, at the end of the programme, the 
achievement of the control group remained almost unchanged 
from that at the beginning of the programme. 
Having thus established the effectiveness of peer 
tutoring statistically and knowing that it helped the 
under-achievers in raising their achievement level, the 
investigator tried to find out the effectiveness of 
Crowderian branching programme on the achievement of the 
experimental group 2 and compared the achievement mean score 
of this group with that of the control group. It may, 
however, be added that, before undertaking the actual 
experiment, the control group and experimental group 2 were 
compared on the measure of intelligence. Table 10 clearly 
portrays the comparison of both the groups on the measure 
of intelligence. 
TABLE 10 : Significance of difference between the 
intelligence score means and SDs of experimental 
group 2 and control group before the start of the 
Crowderian branching programme 
Variables N Mean SD t-value Significance 
Experimental 10 21.80 6.92 
group 2 
1.00 Non-significant 
Control group 10 25.30 7.82 
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The mean of intelligence score of the experimental 
group 2 was 21.80 and its SD 6.92, whereas the mean of 
control group was 25.80 and its SD, 7.82. The t-value was 
then computed and found to be 1.00, which is statistically 
non-significant. 
The difference in the intelligence score between the 
two groups being non-significant implies that the two 
groups were statistically alike on the intelligence score 
variable. 
Similarly, when the experimental group 2 and the 
control group were compared on the achievement variable both 
were found alike. Table 11 shows the significance of 
difference between the achievement means of experimental 
group 2 and control group before the start of the Crowderian 
branching programme. 
TABLE 11 : Significance of difference between the 
achievement mean scores of the experimental group 
2 and control group before the start of the 
Crowderian branching programme 
Variables N Mean SD t-value Significance 
Experimental 10 68.81 11.40 
group 2 
• , 1.54 Non-significant 
Control group 10 62.34 5.35 
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The table shows that the experimental group 2 had 
mean and SD as 68.81 and 11.40 respectively, whereas these 
values for the control group were 62.34 and 5.35 
respectively. The t-value, on being computed to find out the 
difference between the means, was found to be 1.54, which is 
statistically non-significant. Table 11 thus leads to the 
conclusion that the experimental and control groups were 
equal on the achievement means before the intervention of 
Crowderian branching programme. 
Thus, as in the case of peer tutoring programme, 
control group and experimental group 2 were found to be 
alike on the basis of intelligence (Table 10) and actual 
achievement (Table 11) variables prior to the initiation of 
Crowderian branching programme. 
A life sciences achievement test (Appendix 2) was 
then given to experimental group 2. After noting down the 
scores in this test, the experimental group 2 was provided 
with the programmed text in life sciences (Appendix 3) which 
was based on Crowderian lines an.d developed by the 
investigator herself as detailed in Chapter III. This 
programmed text material was self instructional in nature 
and was based on the principle of self-pacing. A few 
students completed the task quickly while the remaining 
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large number of students took a lot of time in completing 
the task. In order to prevent cheating and laxity, if any, 
among students, the investigator conducted the programme in 
her presence. The experimental group 2, as well as the 
control group, were then provided with the same life 
sciences achievement test as post-intervention test. The 
results of both the groups on life sciences achievement test 
were, then compared (Table 12). 
TABLE 12 : Significance of difference between the achievement 
mean scores of the experimental group 2 and 
control group after the intervention of 
Crowderian branching programme 
Variables N Mean SD t-value Significance 
Experimental 10 70.58 14.58 
group 2 
Control group 10 60.00 10.70 
1.75 Non-significant 
The mean achievement of the experimental and control 
group were found to be 70.58 and 60.00 respectively, whereas 
the SDs . were 14.58 and 10.70 respectively. The t-value was 
then computed which came out to be 1.75. Although it is 
non-sigificant at 0.05 level, it is close to the significant 
value at that level (1.83). This indicates that although the 
gain in achievement of the experimental group 2 was not 
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significant it was relatively more in comparison with the 
control group CTable 12). 
Finally, the investigator tried to compare the 
pre-intervention and post-intervention achievement mean 
scores of the experimental group 2. The difference between 
the pre-and post-intervention achievement means is given in 
Table 13. 
TABLE 13 : Significance of difference between the 
achievement mean scores of the experimental group 
2 before and after administering the Crowderian 
branching programme 
Variables N Mean SD t-value Significance 
Achievement score 
of experimental ^Q gg g^  3^;,^  40 
group 2 before 
Crowderian bran-
ching programme 
Achievement score 
of experimental 
group 2 after ^0 "70.58 14.58 
0.28 Non-significant 
Crowderian bran-
ching programme 
The mean and SD of pre-intervention scores of 
under-achievers were 68.81 and 11.40 respectively, whereas 
the post-intervention mean and SD were 70.58 and 14.58 res-
pectively. When t-value was computed, it was found to be 
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0.28, which is non-significant. This clearly shows that, 
though there is a positive increase in the mean achievement 
of the under-achievers, the increase is meagre but not 
significant. 
DISCUSSION 
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DISCUSSION 
As mentioned in Chapter I, the main purpose of the 
present study was to find out the extent of effectiveness 
of the peer tutoring programme on the under-achievers in 
life sciences and to compare its efficacy with that of 
Crowderian branching programme. As a corollary, the 
comparative suitability of the two intervention programmes 
under Indian conditions was also intended to be determined. 
Of course, in addition to efficacy, practical applicability 
as well as cost-effectiveness also would have to be kept in 
mind. 
It may be recalled that, as a first step before the 
stipulated experiment was started, positive and negative 
discrepancies between the actual achievement in life 
sciences and the achievement predicted through intelligence 
test were computed (Chapter IV). This helped in 
identifying one group of over-achievers (to serve as 
tutors) and two groups of under-achievers - one 
(experimental group 1) to serve as tutees and the other 
(experimental group 2) to be administered a Crowderian 
branching programme, for self-improvement in the subject. 
For the sake of maintaining the reliability of the 
results, a group of under-achievers was included to serve 
as the control group. The members of this group were 
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comparable, in both intelligence and achievement, to the 
two experimental groups. This is evident from the non-
significant t-values obtained on statistical analysis of 
the intelligence and achievement scores of the three groups 
of under-achievers (Tables 5, 6, 10 and 11; Figure 1). It 
is interesting to note that the identified group of over-
achievers, meant to serve as peer tutors, was also not 
significantly different from the under-achieving learners 
on the basis of intellegence (Table 3; Figure 2). This is 
an additional factor to support the validity of the data 
regarding the effectiveness of the treatment on the 
empirical groups of learners in the peer tutoring 
programme. However, it is noteworthy that the actual 
achievement score of the over-achievers was significantly 
superior to that of the under-achievers (experimental group 
1) selected to be involved later in the peer tutoring 
programme (Table 4; Figure 2). 
Let us now consider critically the proposed 
hypotheses, one by one, in the light of the results 
obtained in the present study. 
FIRST HYPOTHESIS 
Statistical significance regarding discrepant 
achievement in the population of students: 
It was found that the frequency of the discrepant 
achievement was of a significant magnitude, being 31.61% of 
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those tested. Of this, the over-achievers were found to 
constitute 15.38% and the under-achievers, 16.23%, inspite 
of being comparable in intelligence to the former (Table 2; 
Figure 2). Thus, in the total population of 234 students, 
about one third constituted the discrepant lot. 
The data confirm the first hypothesis of the author 
regarding discrepant achievement. The numbers, 38 
under-achievers and 36 over-achievers, inspite of being 
considerable, aire not, however, out of tune with the recent 
findings of other workers, including Haq (1987), Neog (1990) 
and Arshad (1992), who have worked mostly on comparable 
populations of students at Aligarh and elsewhere. 
SECOND HYPOTHESIS 
Beneficial effect of peer tutoring programme: 
Table 7 (Figure 3) reveals that the post-treatment 
mean score of tutees exhibited a marked upward movement as 
it yielded a positive significant difference. This is a 
clear evidence of the effectiveness of the programme 
(Table 8; Figure 3). Admittedly, the effectiveness of peer 
tutoring intervention has been noted by earlier workers 
also, including Tsukerman (1982), Annis (1983), Greenwood 
et £l. (1987), Harper et al. (1991) and Arshad (1992). The 
present author would, however, very humbly claim that life 
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sciences may also be added to the list of subjects for 
which this method has proved effective, particularly under 
Indian conditions. 
As such, the second hypothesis regarding the 
effectiveness of peer tutoring programme on the achievement of 
under- achievers in life sciences also stands confirmed. 
THIRD HYPOTHESIS 
Advantage of Cro%»derian branching programiDe: 
A perusal of Tables 12 and 13 (Figure 4) throws up 
some very unexpected results. It is surprising to find that 
the Crowderian branching rogramme did not push up the post-
treatment mean score of experimental group 2 significantly. 
This is clearly in contrast to the findings of Reddy 
(1975); Kuruvilla (1977); Verma (1977) and Tripathi (1983). 
However, as the discrepancy was noted to be positive 
(though statistically non-significant) it implies that the 
programmed material on Crowderian lines did not affect the 
performance of under-achievers adversely. Same was the case 
with the control group (Table 9; Figures 3 and 4). 
In view of the above results, the third hypothesis, 
expecting that the Crowderian branching programme would be 
effective in enhancing the achievement of under-achievers 
in life sciences*stands practically rejected. 
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FOURTH HYPOTHESIS 
Better efficacy of peer tutoring over Crowderian 
branching programme: 
When the results of the two treatment programmes in 
individual cases were compared, they were noted to favour 
the peer tutoring programme on four counts. One: The 
Crowderian branching programme requires the services of an 
expert in the field to prepare the learning material; Two: 
The preparation of the programmed material is time 
consuming; Three: The cost involved in administering such a 
programme is much more than in the alternative peer 
tutoring programme; Four: the benefit that accrues to the 
peer tutors from the preparation required for teaching 
their under-achieving tutees is an additional advantage. It 
may, therefore, be deduced that peer tutoring intervention 
clearly enjoys an edge over the Crowderian branching 
programme. It leads us to conclude that the less expensive 
peer tutoring intervention programme is definitely more 
efficacious than the costlier Crowderian branching 
programme for improving the attainment of under-achievers 
in life sciences. 
In addition to its cost-effectiveness (Enright and 
Axelrod^ 1995), the superiority of peer tutoring technique 
over Crowderian branching programme can also be explained 
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in psychological terms. Among the factors influencing the 
behaviour of children, one that is very effective is 
claimed to be peer influence (Hurlock, 1955, 1956; Jersild, 
1963' Conger,1977). True, that there shall always be 
initial hesitation among under-achievers in being taught by 
their own peers; but once the over-achievers gain the 
confidence of their tutees, the task would become easy and 
the outcome considerable, as found in this study. On the 
other hand, the Crowderian branching programme, being an 
auto-instructional intervention, loaded with reading and 
understanding tasks, would be not only costlier and more 
time-consuming but, being a bit complicated and unfamiliar, 
it could also not be properly appreciated and sufficiently 
assimilated by those for whom it was meant. Understandably, 
it could not prove to be as appealing to the children (and 
therefore as effective) as the programme conducted by 
their own peers. 
The low effectiveness of the Crowderian branching 
programme is also corroborated by other investigators, 
including Beane (1962) and Bangert et al. (1983). 
It is, therefore, logical to assert that the fourth 
hypothesis put forward by the investigator before starting 
the study, expecting the peer tutoring programme to be more 
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or at least as) effective as the Crowderian branching 
programme also stands confirmed beyond doubt. 
However, it may be admitted that a single study 
extended over one academic session and confined only to one 
subject and to two schools, may not provide sufficient 
ground to reject the Crowderian branching programme as 
remedial intervention outright. Several such studies may be 
necessary in various localities of the country selecting 
more subjects and schools. Although highly desirable, it 
is, of course, an uphill task, requiring a team of 
researchers devoted to finding an effective solution to 
save the colossal loss of precious human resource through 
the scourge of under-achievement by our otherwise capable 
youngsters. 
SUMMARY AND CONCLUSION 
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SUMMARY AND CONCLUSION 
As if the huge wastage of manpower due to school 
drop-outs was not serious enough to stump our educational 
planners and administrators, the additional problem posed 
by "under achievement" at school is equally baffling for 
those responsible for human resource development in our 
country. As "under-achievement" is a rather recently 
detected phenomenon, it requires some explanation. 
There is concensus among researchers that a 
person's achievement in any sphere of life is closely 
associated with his intelligence. This positive correlation 
has also been established time and again between the 
academic attainment and I.Q. of students. Any discrepancy 
noted was earlier considered as an exception. However, with 
more broad-based research worldwide. , the recorded 
proportion of such discrepancies has proved to be a cause 
for concern. This applies not only to poorly equipped 
schools situated in rural and slum areas but also to those 
urban schools where reasonable facilities may be available 
and the criteria for admission are exacting. Of course, the 
discrepancies are more in under-developed and developing 
countries than in the more advanced countries. For example, 
in India, the failure of such a high percentage (35%) of 
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our students to achieve what is expected of them on the 
basis of their I.Q. is indeed alarming, as India can hardly 
afford to bear such a colossal loss of our budding human 
resource. 
In view of the gravity of the situation, serious 
research has been done, mostly in advanced countries, first 
to study the problem of under-achievement in-depth so as to 
ascertain its causes and then to find out the most 
effective methods to combat it. Two such remedial 
techniques are Crowderian branching programme and peer 
tutoring. Both have been tested separately and found useful 
for various school subjects in Western countries. The few 
studies undertaken in India have corroborated these 
researches. 
At our own institution, positive results have been 
obtained in a study to test the effectiveness of peer 
tutoring as a remedial tool to overcome under-achievement 
in English among school children. This encouraged the 
present investigator to undertake a thorough study to test 
the efficacy of this method for improving the attainment of 
under-achievers in a science subject, viz. life sciences 
as no research has so far been done on this aspect. It was 
also decided to compare the results with a batch of similar 
under-achievers taught by the highly acclaimed Crowderian 
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branching programme. in the knowledge of the present 
investigator, such a detailed comprative study has also 
been undertaken for the first time. 
The main objectives of this investigation, in which 
a large sample of comparable, secondary school students was 
involved, were as follows: 
1. To measure the magnitude of occurrence of over- and 
under-achievement in statistical terms 
2. To identify the effectiveness of peer tutoring 
programme on the under-achievers' achievement 
scores in life sciences 
3. To test separately the effectiveness of Crowderian 
branching programme on the achievement of similar 
under-achievers 
4. To compare the effectiveness of these two remedial 
teaching programmes. 
The following hypotheses were formulated for the 
study on the basis of which it was expected that: 
1. Sufficient number of discrepant achievers would be 
identified as over-and under-achievers 
2. The under-achievers in life sciences would benefit 
from the peer tutoring programme, exhibiting a 
positive statistical mean difference 
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3. The Crowderian branching programme would also raise 
the achievement level of the under-achievers in 
life sciences 
4. Peer tutoring would have an edge over the 
Crowderian programme in raising the under-achievers' 
mean score in life sciences as per earlier empirical r^ xDrts 
regarding peer group influence. 
The sample of the present investigation was 
constituted of 234 students from English medium sections of 
9th Glass from two secondary schools of Aligarh. 
Cattells' Culture Fair Intelligence Test (Scale 2 
Form A) was administered to obtain individual intelligence 
scores. The marks obtained by each student, constituting 
the sample, at the annual and other examinations during the 
immediate previous session, were also noted, being 
considered a reasonably reliable measure of academic 
achievement. 
It is noteworthy that a significant positive 
relationship has been established by a number of earlier 
researches between intelligence and academic achievement. 
The latter could even be predicted on the basis of 
intelligence by using regression equation. However, most of 
the studies also record glaring discrepancies. Invariably, 
a few students have always been noted to achieve higher or 
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lower than their predicted level of achievement. These 
higher or lower values constitute the over- and under-
achievers respectively. For the sake of precision, the 
present investigator selected students falling upto 1 SDe 
above the predicted scores as over-achievers and 1 SDe 
below the predicted scores as under-achievers. Thus, in the 
sample of 234 students, the number of over-achievers was 
found to be 36, i.e. 15.38%, while that of under-achievers 
was noted to be 38,i.e. 16.2 3%. 
After the over- and under-achievers had thus been 
identified, the actual experiment was started by 
constituting randomly one group of 10 over-achievers and 
three groups of 10 under-achievers each. The first group of 
under-achievers (experimental group 1) was tutored by the 
group of over-achievers in 1:1 ratio. The second group of 
under-achievers (experimental group 2) was given a self-
instructional programme in life sciences based on the 
pattern of Crowderian branching programme. It was 
constructed by the investigator herself. The third group of 
under-achievers served as the control group and was not 
subjected to any remedial programme. 
A pre- and post-intervention test in life sciences 
constructed (again by the author herself) was given to 
all the three groups of undexf^^i^^fSvlki^efore and after 
> 
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the experiment. The differences between the means of all 
the groups were estimated statistically, by employing the 
t-test. 
The results of the present study are sunmarised below: 
1. The correlation between intelligence and academic 
achievement was found to be highly significant and 
positive (0.359) at 0.01 level 
2. On employing regression equation and SDe, 
considerable under- and under- achievers 
were found in the sample, being 15.38% in the case 
of the former and 16.23% in that of the latter 
3. The actual achievement mean score of over-achievers 
was found to be far above that of under-achievers 
4. The over- and under-achievers were found to be 
almost similar on the variable of intelligence 
5. Before being administered the peer tutoring 
programme, the experimental group 1 and the control 
group were noted to be alike on the academic 
achievement variable; but after peer tutoring, the 
difference between the two groups became 
significant. The experimental group performed 
better after peer tutoring, whereas the control 
group did not show any significant change 
79 
6. The pre-treatment and post-treatment scores of the 
experimental group 1 also showed significant 
improvement in the performance of the group when 
compared on inter-group basis 
7. The control group and the experimental group 2 were 
almost similar on the academic achievement variable 
before the intervention of Crowderian branching 
programme, as in (5) above. However, it was noted 
that the difference between the experimental 
group 2 and the control group did not become 
significant even after the programme was 
administered although the change was positive and 
in favour of the Crowderian branching programme 
8. When the pre- and post-treatment scores of 
experimental group 2 were compared among themselves, 
no significant difference was found, which showed 
the ineffectiveness of the Crowderian branching 
programme 
9. To conclude, the over-all picture of the present 
study reflects the higher efficacy of peer tutoring 
programme over the Crowderian branching programme 
under the conditions obtaining in the two secondary 
schools at Aligarh. Adoption of peer tutoring 
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programme, therefore, commends itself as a 
reliable, cost-effective intervention to augment 
and improve our scarce human resource at an early 
stage, after due confirmation by competent 
researchers at other places and in other subjects. 
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LIFE SCIENCES ACHIEVEBJENT TEST 
Put a tick ( \x^ ) against the correct answer 
1. Food is the basic need of man because 
(i) it develops taste 
(ii) it gives energy 
(iii) it gives enjoyment 
(iv) it is a part of celebration 
2. A pure vegetarian will get high quality protein from 
(i) eggs 
(ii) green leafy vegetables 
(iii) meat 
(iv) soyabeans 
3. A balanced diet is a diet which 
(i) contains a few nutrients 
(ii) contains all the nutrients in right amount 
(iii) contains most of the nutrients 
(iv) is good in taste 
4. If iodine is deficient in the diet a disease occurs 
in which the throat swells up. What is the name of that 
disease ? 
(i) Diarrhoea 
(ii) Dyphtheria 
(iii) Goitre 
(iv) Typhoid 
(9) 
(10) 
10, 
Calcium and phosphorus help in the formation of 
strong bones and teeth. What will be the result of 
severe deficiency of calcium ? 
(i) Arthritis 
(iii) Compound fractures 
The best source of vitamin A is 
(ii) Bone elongation 
(iv) Stiff joints 
(i) apple 
(iii) potato 
Deficiency of iron causes 
(i) anaemia 
(iii) pallegra 
(ii) 
(iv) 
papaya 
tomato 
(ii) 
(iv) 
goitre 
scurvy 
8. School going children should be given high calcium diet 
becuase they 
(i) break their bones and teeth easily 
(ii) digest calcium rich foods easily 
(iii) like calcium rich foods 
(iv) need calcium for building strong bones and teeth 
9. Which part of blood contains iron ? 
(i) Plasma 
(iii) R.B.C. 
(ii) Platelets 
(iv) W.B.C. 
Which part of our body is responsible for the production 
of "Vitamin D" ? 
(i) Bones 
(iii) Skin 
(ii) 
(iv) 
Muscles 
Teeth 
<-li) 
11. Constipation occurs due to lack of fluids and roughage 
in the diet. What should be given in sufficient quantity 
to a patient of constipation ? 
(i) Boiled potato (ii) Bread 
(iii) Eggs (iv) Water 
12. What is the cause of "pallegra" in human beings ? 
(i) Deficiency of Vitamin A 
(ii) Deficiency of Vitamin C 
(iii) Deficiency of Niacin 
(iv) Deficiency of Riboflavin 
13. Which disease is caused due to the deficiency of protein 
in the diet ? 
(i) Marasmus (ii) Night blindness 
(iii) Pallegra (iv) Rickets 
14. Like a motor car, man also needs a kind of fuel for the 
normal functioning of his body. What is it ? 
(i) Blood (ii) Food 
(iii) Oxygen (iv) Water 
15. Mother's milk is considered as the best food for a baby 
of 4 months because it is 
(i) a ready made food (ii) easily available 
(iii) good in taste (iv) rich in all nutrients 
412) 
16. Protein is needed by all of us for building strong muscles. 
What will be the result of protein deficiency ? 
(i) Bent bones (ii) Pale skin 
(iii) Swollen joints (iv) Weak and skinny body 
17. Which vitamin's deficiency causes night blindness ? 
(i) Vitamin-A (ii) Vitamin B complex 
(iii) Vitamin C (iv) Vitamin D 
18. Why should a school going child be given protein-rich 
diet ? 
(i) Children do not need much carbohydrates 
(ii) Children like protein-rich foods more than foods 
rich in other nutrients 
(iii) It is good for growth and development of muscles 
(iv) Protein is easily digestible 
19. What should be immediately given to a child suffering 
from diarrhoea ? 
(i) Bread and butter (ii) Chilled milk 
(iii) Fruits and vegetables (iv) Sugar-salt solution 
20. Why should we provide protein-rich diet to a pregnant 
woman ? 
(i) It is essential for the health of woman and the 
baby both 
(ii) It is necessary for woman's health 
(iii) It makes the child healthy and intelligent 
(iv) It makes the child smart and beautiful 
(13) 
21. Calcium, phosphorus, iron and iodine are 
(i) energy giving foods (ii) minerals 
(iii) regulatory foods (iv) vitamins 
22. The main source of energy in our body is 
(i) carbohydrates (ii) minerals 
(iii) vitamins (iv) water 
23. Which of the following nutrients is found in abundance 
in wheat, rice, potato and sugar ? 
(i) carbohydrates (ii) fats 
(iii) proteins (iv) vitamins 
24. An athlete would most readily recover his lost energy 
after a stiff competition by taking a 
(i) boiled egg (ii) glass of glucose 
solution 
(iii) glass of milk (iv) plate of salad 
25. One of the best sources of vitamin C is 
(i) citrus fruits (ii) dry fruits 
(iii) fleshy fruits (iv) vegetables 
26. Which vitamin is essential for the clottting of blood ? 
(i) Vitamin B complex (ii) Vitamin C 
(iii) Vitamin D (iv) Vitamin K 
(14) 
27. Which of the following vitamins is responsible for the 
prevention of rickets ? 
(i) Vitamin A (ii) Vitamin B catplex 
(iii) Vitamin C (iv) vitamin D 
28. Which vitamin, if deficient in the diet, causes scurvy ? 
(i) vitamin A (ii) Vitamin B complex 
(iii) Vitamin C (iv) Vitamin D 
29. What is the cause of sterility among male rats ? 
(i) peficiency of vitamin A 
(ii) Deficiency of vitamin E 
(iii) Deficiency of vitamin D 
(iv) Deficiency of vitamin K 
30. Which of the following is the characteristic of the 
vitamin "B complex" and "C" ? 
(i) Insolubility in water 
(ii) Solubility in fat 
(iii) Solubility in water 
(iv) None of the above 
31. Which of the following prevents "beri-beri" ? 
(i) Niacin (ii) Thiamine 
(iii) Vitamin D (iv) Vitamin K 
(15) 
32. Which of the following, though very essential in diet, 
are not the source of energy ? 
(i) Carbohydrates and fats 
(ii) Fats and proteins 
(iii) Proteins and carbohydrates 
(iv) Vitamins and minerals 
33. Drinking plenty of water relieves 
(i) constipation 
(ii) high fever 
(iii) intestinal infections 
(iv) stomach ache 
34. What is the technical name of the essential substances 
which the food is made of ? 
(i) Amino acids 
(ii) Minerals 
(iii) Nutrients 
(iv) Vitamins 
FRAME - I 
Balanced diet is one that contains carbohydrates, 
proteins, fats, vitamins and minerals in proper proportion , 
These substances are called nutrients as they are essential 
for the normal functioning of your body. Carbohydrates and 
fats mainly give you energy; proteins are needed for building 
and re{>airing auscles and tissues and minerals and vitamins 
protect the body from various diseases and are essential for 
various cellular activities. In the food consumed, you generally 
take bread (made of wheat) or rice which give you energy; meat, 
eggs, pulses etc. which gives you proteins and fruits and 
vegetables which are the main source of minerals and vitamins. 
The water that you drink dissolves the nutrients for enzymes 
to digest them. 
Question : What happens when a growing child does not 
get animal products and pulses for a long 
time ? 
Options : A:The child remains healthy. 
BxThe child develops weak tissues and muscles 
and turns skinny. 
CxThe child feels too weak Aie to lack of energy. 
If your answer is A turn to page 38. 
If your answer is B turn to page 54. 
If your answer is C turn to page 70. 
(16) 
(17) 
FRAME - IV 
Vitamin A is a fat soluble vitamin. It is 
necessary for vision and for healthy skin. It is found 
in large amounts in green leafy vegetables, such as spinach, 
amaranth etc., yellow fruits like papaya, mango etc., carrots 
and tomatoes. Its animal sources are whole milk, curds, egg 
yolk, liver and fish liver oil etc. The deficiency of 
vitamin A results in poor vision - a condition also knovm 
as night blindness, and skin disorders^ such as dry and 
scaly skin. The skin becomes rough and dull. The deficiency 
of vitamin A in the diet of Indians is one of the main causes 
of blindness in India. The pregnant women having vitamin A 
deficiency transfer the disease to their offsprings and their 
children develop poor vision and rough and wrinkled skin. So, 
the mother-to-be and other family members too should consume 
enough of green leafy vegetables, milk, eggs, yellow fruits 
etc. Oral vitamin A drops should be given to children at least 
upto 5 years of age. 
Question : Vitamin A is important for : 
Options t 
A t Hearing 
B t Vision 
C s Muscular activities 
If your answer is A turn to page 39. 
If your answer is B turn to page 55. 
If your answer is C turn to page 71, 
(18) 
FRAME IX 
Vitamin D is a very ioqpcrtant fat soluble 
vitamin. It makes the bones strong and helps in their 
development. Vitamin D is found in most of the animal foods^ 
like milk and milk products, meat, fish and fish liver oil. 
It is the cheapest vitamin because it can be synthesized in 
your body without any expense, Ultravoilet rays from the 
sun synthesize the vitamin D in your skin. So sunlight is 
the cheapest source of vitamin D. The deficiency disease of 
vitamin D is called rickets. It is more common in areas 
where the sunlight is scarce and animal foods are not available. 
Rickets is a bone deformity in which the bones become soft 
and fragile and usually bend because of softness. The person 
suffering from rickets must be given vitamin D tablets orally 
as well as foods rich in vitamin D. 
Question t What is the characteristic feature 
of rickets ? 
Options t 
A X Bent bones 
B : Bone elongation 
C t Bone T.B. 
If your answer is A turn to page 40. 
If your answer is B turn to page 55. 
If your answer is C turn to page 72. 
(19) 
FRAME XII 
Minerals are the elements that are 
necessary for various functions of your body. They are 
required for growth and development of the body and for 
the formation of bones and teeth e.g. calcium, and phosphorus. 
Sodium, potassium and chlorine are present in body fluids 
and maintain the osmotic pressure. Some minerals are required 
for specific purposes : iron is necessary for blood formation; 
iodine for the normal functioning of the thyroid gland; copper, 
alongwith iron for the formation of blood cells. Minerals are 
divided into two broad groups / types -
I. Macroroinerals are those which are required by 
your body in large amounts^ such as calcium, phosphorus, 
potassium, sulphur, sodium etc, 
II. Microminerals are those which are required by 
your body in traces or very small amounts. They are iron, 
iodine, copper, manganese, zinc etc. 
Minerals can be obtained mainly from fresh fruits, 
vegetables and milk. They do not produce energy in*>ur body 
but are an inseparable part of ycwjr body. Various deficiency 
diseases are caused due to lack of minerals in your diet. 
(20) 
Question t Minerals are required by your body 
for t 
Options t 
A t Energy 
B : Growth and development 
C : Blood circulation 
If your answer is A turn to page 41. 
If your answer is B turn to page 57 
If your answer is C turn to page 73 
(21) 
FRAME XV 
Iodine is a micro-mineral, present in the 
body in very small quantity. Most of the iodine is found 
in the thyroid tissue. The main function of iodine is to 
control the rate of energy utilized in the body. It is 
essential for synthesis of the thyroid hormone. Thyroid 
hormone (thyroxine) regulates the rate of physical and 
mental growth, functioning of nerve muscle tissue, circula-
tion of blood and metabolism of all nutrients. Iodine is 
generally supplied by food and water. Sea foods contain 
sufficient amount of iodine. But water in hilly areas is 
deficient in iodine content. Consumption of iodized salt is 
the only technique available to the people of the hills to 
reduce the incidence of iodine deficiency. Iodine deficiency 
is common in areas where the soil has a low iodine content. 
As a result^ food and water also become deficient in iodine 
in these areas. Endemic goitre (the deficiency disease of 
iodine) is a public health problem in India in the sub-
Himalayan areas, Maharashtra and the sub-Vindhya region 
where 50 percent people have goitre. Goitre is characterized 
by the swelling of the thyroid gland. Thyroid gland is 
situated in the neck and during iodine deficiency the neclc 
swells up and the thyroid gland buldges out. 
(22) 
Question : In India» iodine deficiency« i . e . 
goitre« i s common in t 
Options s 
A : Coastal areas 
B t H i l l y areas 
C : Plains 
If your answer is h turn to page 42. 
If your answer is B turn to page 59, 
If your answer is C turn to page 74, 
(23) 
FRAME II 
water is an essential part of your diet. 
It is necessary for various cellular reactions and other 
life processes of your body such as digestion, excretion and 
transport. You need at least 6 - 8 glasses of water per dajr 
apart from the water present in fluids like milk, tea, fruit 
Juices cuid other foods. 
Question t If you do not drink enough water the 
food you eat will : 
Options s 
A : be digested but not excreted. 
B t be digested as well as excreted. 
C t not be digested but excreted. 
D t neither be digested nor be excreted properly. 
If your answer is A turn to page 43. 
If your answer is B turn to page 59. 
If your answer is C turn to page 75. 
If your answer is D turn to page 86. 
(24) 
FRAME V 
Vitamins are a group of substances that are 
present in almost all the food stuffs that you consume. 
They are required by you in micrograms. Vitamins are broadly 
classified into two major groups -
A) Fat soluble which include vitamin A,D,E and K and 
B) Water soluble which include vitamin B Complex and C. 
Vitamins are mainly supplied to you by fresh fruits, 
vegetables, milk, eggs and curds. Presence of excess amount 
of vitamins in your body results in a condition known as 
hyper vitaminosis, whereas lack of vitamins in your body 
results in deficiency diseases. 
Question s If a powdered railtivitamin tablet is put 
in one table spoon of oil and mixed well 
f^hich of the groups of vitamins will get 
dissolved in the oil ? 
Options 
A 
B 
C 
D 
B, C, D, E • 
A, C, r># K . 
A, B, C, D • 
K, E, A, D . 
If your answer is A turTi to page 44. 
If your answer is B turn to page 60. 
If your answer is C turn to page 71. 
If your answer is D turn to page 87. 
(25) 
FRAME VIII 
Another water soluble vitamin is vitamin C. 
This is required by your body for making the gums healthy 
and for improving the iimunity of your body against cold and 
cough. Vitamin C is found in all the citrus fruits, such as 
liroe« lemon, orange etc. It is also found in mango. Green 
chillies also contain enough amount of vitamin C. Amla is the 
richest source of vitamin C. The deficiency of vitamin C 
results in scurvy and the symptoms of scurvy are swollen and 
bleeding gums« itching in the gums etc. Sufficient amount of 
orange Juice, lemon Juice or lime Juice should be included 
in the diet of scurvy patients. Milk and milk products lack 
vitamin C, so the young child after 6 months of age should 
be given lime Juice and orange Juice. 
Question t Scurvy - a disease of gums, can be 
treated by taking : 
Options t 
A : Milk and milk products 
B t Grapes and pineapples 
C t Oranges and lenx>ns 
If your answer Is A turn to page 45. 
If your answer is B turn to page 61. 
If your answer is C turn to page 77. 
(26) 
FRAME XI 
Vitamin K is also called as coagulatory 
vitamin because it helps in the coagulation of blood. 
It is a fat-soluble vitamin. In case of wounds, injuries 
and accidents, vitamin K plays a very important role in 
checking excessive blood loss. The symptoms of vitamin K 
deficiency are prolong bleeding from cuts and wounds, late 
healing of wounds, and internal haemorrages beneath the skin. 
The vitamin K can be supplied from green leafy vegetables 
such as spinach, amaranth, cabbage etc. and vegetable oils. 
Animal products are poor sources of vitamin K • 
Question t Why is vitamin K important ? 
Options 
A : It reduces coagulation 
B X It improves coagulation 
C t It increases blood loss 
If your answer is A turn to page 79. 
If your answer is B turn to page 46. 
If your answer is C turn to page 62. 
(27) 
FRAME XIV 
Calcium and phosphorus are the macro-minerals. 
They are required by your body in large amounts. Calcium 
and phosphorus account for 75% of total mineral elements in 
the body. Hinety nine percent of the total calcium is 
concentrated in the bones and teeth. Phosphorus is an 
important constituent of every tissue in the body. But most 
of the phosphorus is found in bones. These two minerals 
combine with each other to form a relatively insoluble 
compound calcium phosphate, which gives strength and rigidity 
to bones and teeth. 
Milk and milk products are excellent sources of 
calcium. Green leafy vegetable:^ such as carrot leaves, mint, 
spinach, amaranth and mustard leaves^ rank next to dairy 
products in their calcium content. Phosphorus is widely 
distributed in both plant and animal foods. Diets rich in 
protein and calcium provide sufficient phosphorus. Eggs, milk, 
meat, poultry, fish and flcHir are excellent sources of 
phosphoru s • 
The deficiency of calcium in the diet results in 
retarded calcification of bones and teeth in the young. 
Due to the deficiency of calcium, bones start bending and 
there is enlargement of ankles and wrists. Phosphorus 
deficiency is very rare in human beings because diets having 
sufficient cereals are seldom Inadequate in this nutrient. 
(28) 
Persons suffering from calcium deficiency 
are to be supplied with diet rich in calcium^ such as 
milk and milk products, green leafy vegetables and also 
with calcium tablets available in the market. 
Question t Calcium deficiency results in t 
Options 
A t Bending of bones 
B t Poor muscular activity 
C : Development of strong teeth 
If your answer is A turn to page 47 
If your answer is B turn to page 63. 
If your answer is C tujm to page 78. 
(29) 
fRANE III 
Roughage is good for digestion and aids 
in bowel movements. All green leafy vegetables^like 
spinach and amaranth; rooti^  like carrot and radish; other 
vegetables^ like cucumber and drumsticks^ are good source 
of roughage. Fruits^ like mango and guava^also contain 
enough amount of roughage. 
Oiestion : If your meal is always accompanied with 
salads and fruits, you will t 
Options : 
A : 
B : 
C J 
Never have diarrhoea 
Never have constipation 
Always have diarrhoea 
If your answer is A turn to page 48, 
If yair answer is B turn to page 64 
If your answer is C turn to page 80. 
(30) 
FRAME IV 
Read the following menu carefully and 
answer the question given below : 
BREAKTAST 
1, Bread 
2. Butter 
3* Egg 
4. Tea 
LUHCH 
1. Tandoori 
Chicken 
2. Naan 
3. Biryani 
4. Raita 
5. Custard 
EVENING TEA 
1, Tea 
2. Cake 
DINNER 
1. Chapati 
2. Dal 
3. Potato Curry 
4. Gulab Janun 
Question : 
Options : 
A : 
B : 
C X 
The above menu is : 
excellent from the nutritional point 
of view. 
Very good for non-vegetarians. 
lacking in essential food items^ e.g. 
fresh fruits and vegetables and so 
the menu is not a balanced one. 
If your answer is A turn to page 49. 
If your answer is B turn to page 65. 
If your answer is C turn to page 81. 
(31) 
FRAME VII 
Vitamin B complex is a complex of several 
water soluble vitamins. They are about twelve in number. 
Important among them are thiamine, niacin, and riboflavin. 
They are found in fresh fruits and vegetablesj beans, peas, 
pulses and sprouted cereals. Milk is a very good source of 
riboflavin. 
The deficiency of thiamiiift results in a disease 
called"Beri-beri" • The person suffering from beri-beri feels 
very weak and tired. Beri-beri is characterized by degeneration 
of nerve tissues, which subsequently results in paralysis. This 
condition can be removed by feeding the patient with diet rich 
in thiamne and also by giving him the tablets of vitamin B 
complex. 
The deficiency of niacin in the diet causes a 
disease called "pallegra" which is also called a disease of 
four D^s^i.e. diarrhoea, dermititis, dementia and death. This 
condition can also be removed by feeding the patient with 
niacin-rich diet and also by giving him the tablets or capsules 
of vitamin B complex. 
Ariboflavinosis is a condition that results dae to 
prolong and severe ^ficiency of riboflavin. This condition 
can be removed if the patient is given plenty of milk, meat, 
liver, eggs and oral medication. 
(32) 
Question t What are the symptoms of pallegra ? 
Options s 
A I Diarrhoea, dermltltls, dementia 
B s Diarrhoea, dyphtherla, dermltitls 
C : Diarrhoea, dementia, dyspepsia 
D t Diarrhoea, dementia, dyptherla. 
If your answer Is A turn to page 50. 
If your answer Is B turn to page 66. 
If your answer Is C turn to page 82. 
If your answer Is D turn to page 88. 
(33) 
FRAME X 
Vitamin E can be easily dissolved in 
fats and oils. This is why it falls under the group of 
fat-soluble vitamins. Its deficiency has been proved to be 
the cause of sterility among rats. Due to this^ it is also 
called as anti-sterility vitamin. It is found in deep green 
vegetables, wheat germ oil and cottonseed oil. Vitamin E 
helps in maintaining the natural acid-base balance of human 
skin and is responsible for the glowing, moist and fresh 
skin. 
Question t In rats, the deficiency of vitamin 
E is responsible for increasing t 
Options 
A : Acidity 
B t Sterility 
C I Fertility 
If your answer is A turn to page 51, 
If your answer is B turn to page 67. 
If your answer is C turn to page 93, 
(34) 
FRAME :dii 
Iron is a micro-mineral. It is one of the 
most important constituent of blood. It is a part of 
haemoglobin found in R.B.C. Haemoglobin helps in the 
exchange of gases in/our body. Oxygen from lungs is 
absorbed by the haemoglobin and makes it oxyhaemoglobin. 
This oxyhaemoglobin supplies oxygen to various parts of 
your body and itself becomes deoxyhaerooglobin^ ^ ich releases 
carbon dioxide into the lungs and from lungs it again absorbs 
oxygen to become oxyhaemoglobin and this process goes on. 
Haemoglobin is composed of two substances^ i.e. the heam 
which is iron and the globin part which is a protein. Iron, 
though veiT^  important, is required in very small quantities. 
The normal haemoglobin level is 14 gi^ /100 ml. of blood. But 
in poor countries, like India, generally people have iron 
deficiency or anaemia. Anaemia is very common among adolescent 
girls and pregnant women. Every year lakhs of women die due 
to anaemia. Good sources of iron are green leafy vegetables, 
banana, amla. Jaggery etc. Persons suffering from anaemia 
should be given a diet rich in iron as well as iron tonics. 
The symptoms of iron deficiency are fatique, weakness, 
dizziness etc. The eyes and nails also become pale. 
(36) 
Question t What is the main role of haemoglobin ? 
Options t 
A I It helps in the exchange of gases 
in the body 
B : It is the only substance that gives 
colour to the blood 
C : It helps in the circulation of blood. 
If your answer is A turn to page 52, 
If your answer is B turn to page 66, 
If your answer is C turn to page 84 
(36) 
Proteins are the nitrogenous organic compounds 
necessary for the normal functioning of human body. Their 
functions are 
(a) Maintenance and growth 
Protein is necessary for tissue synthesis as it is 
the chief solid matter of all body tissues. So the most 
important function is to supply the materials for the building 
and continuous replacement of the cell proteins throughout 
life. 
(b) Regulation of body processes 
Many body processes are regulated by certain proteins. 
Haemoglobin, an iron-bearing protein that is the chief 
constituent of red blood cells, performs a vital role in 
carrying oxygen to the tissues; antibodies, enzymes and some 
hormones are also of protein nature. 
(c) A source of energy 
Generally carbohydrates and fats supply energy to the 
body but in their absence the energy is supplied by the 
proteins. 
Meat, fish, poultry, and baked beans are excellent 
scurces of proteins. Other good sources of proteins are milk, 
cheese, eggs and soyabeans. Peanuts, green peas, legumes. 
(37) 
different types of pulses and cereals contribute an 
appreciable amount of protein. For a healthy adult, dally 
one gram of protein per kilogram of body weight is 
sufficient to maintain his health. 
Question t Which of the following is the main function 
of protein 7 
Options I 
A t Production of energy 
B t Regulat ion of body proces ses . 
C t Maintenence, growth and development 
of body t i s s u e s . 
I f your answer i s A turn to page 53. 
If your answer i s B turn to page 69. 
I f your answer i s C turn to page 85. 
(38) 
Your Answer : 
The child remains healthy. 
NO , The child will not remain healthy because his diet 
is lacking in proteins which are necessary for 
building new tissues and repairing old ones. Animal 
products, like milk, meat and fish, are excellent 
sources of proteins. Pulses, legumes and nuts are 
also among the good sources of proteins and among 
legumes, soyabean is the richest source, which contains 
protein equivalent to meat. 
Now turn to page 16. 
Read the frame again atleast twice very carefully. 
Try to understand the paragraph and answer the 
question given below the paragraph. 
(39) 
Your Answer i 
Vitamin A is important for hearing. 
SORRY. You are incorrect. The functions of vitamin A 
are clearly written in the passage. Hearing is 
not at all affected by the lack of vitamin A 
in the diet. Some other sense is affected by the 
deficiency of vitamin A. Read the paragraph again 
and try to answer the question below the 
paragraph• 
Turn to page 17, 
(40) 
Your Answer t 
The characteristic feature of rickets is 
bent bones. 
GOOD. You are correct. Due to vitamin D deficiency 
the bones become soft and bend due to softness, 
Turn to page 33. 
(41) 
Your Answer t 
Minerals are required by your body for 
energy. 
SORRY. Your answer is wrong. If you would have 
read the paragraph carefully you would 
have come to know that minerals do not 
yield energy. Read the paragraph again 
more carefully and try to answer the 
question. 
Turn to page 19. 
(42) 
Your Answer t 
In India, iodine deficiency, i.e. goitre, 
is common in coastal areas. 
SORRY. You are wrong. It has been written in the 
paragraph that sea foods contain sufficient 
amount of iodine. So, in coastal areas, 
iodine deficiency cannot be frequent. Read 
the passage again and answer the question 
following the passage. 
Turn to page 21. 
(43) 
Your Answer t 
If you do not drink enough watei^ the food you eat 
will be digested bdt not excreted. 
NO . AS has been clearly given in the passage above, 
"Water is necessary for various cellular reactions 
In our body and for other life processes such as 
digestion, excretion and transport". Lack of 
liquids in the diet adversely affects the above 
mentioned life processes. During digestion certain 
biochemical reactions take place which require 
enough water. Hence, one should drink at least 
6 - 8 glasses of water daily to remain healthy. 
Now turn to page 23. 
Read the frame carefully and try to answer the 
preceeding question. 
(44) 
Your Answer t 
Vitamin B« C, D and E will get dissolved 
in the oil. 
NO • Your answer is incorrect. Probably you have 
not read the paragraph carefully. The names 
of the vitamins that can be dissolved in 
fats/oils or in water are written separately. 
Turn to page 24 Read the paragraph 
again and answer the question written below 
the paragraph. 
(45) 
Your Answer t 
Scurvy • a disease of gums, can be treated 
by taking milk and milk products • 
NO • Your answer is wrong. It has clearly been 
written in the passage that milk does not 
contain vitamin C. So milk and milk products 
cannot cure scurvy. Read the paragraph again 
and answer the question below the paragraph. 
Turn to page 25. 
(46) 
Your Answer t 
It improves coagulation. 
YES,GOOD. Your answer is correct. This shows 
that you have understood the subject 
matter and now you should move to the 
next frame. 
Turn to page 19. 
(47) 
Your Answer s 
Calcium deficiency results in bending of 
bones. 
RIGHT. Calcium deficiency makes the bones soft 
and they bend due to softness. Now you 
should move on to the next frame. 
Turn to page 21. 
(48) 
Your Answer i 
If your meal is always accompanied with salads 
and fruits* you will never have diarrhoea, 
NO • In the paragraph written above the question, 
diarrhoea is not at all discussed. The writer 
only discusses the importance of roughage in 
your diet and its important sources. Actually 
diarrhoea is a disease which results due to 
the consumption of contaminated water or food. 
Turn to page 29 ajid again read 
the paragraph carefully and try to answer the 
question given below it. 
(49) 
Your Answer : 
The above menu is excellent from the nutritional 
point of view, 
NO • On reading your answer, it seems that probably 
you have not read the menu carefully and you 
thought that the tandoori chicken, naan, gulab-
Jasun etc are excellent sources of all the 
nutrients. But actually only a few nutrients 
are supplied by this menu such as proteins, 
fat, carbohydrates. Only a few minerals and 
vitamins, that too in a very small amount, 
are present in these items. 
Turn to page 30 and read the menu 
carefully and try to find out which stuffs 
are lacking. Then try to answer the question 
written below the menu. 
(50) 
Your Answer i 
The symptoms of pallegra are diarrhoea, 
dermititis and dementia, 
YES . You are right. Pallegra is also called as the 
disease of 4 D's. 3 D's are mentioned above 
and the fourth one is the last stage that is 
death. When the deficiency of niacin is 
extreme and all the 3 D's occur then death 
results^ which is the last D . 
Turn to page 25. 
(51) 
Your Answer : 
In rats« the deficiency of vitamin E is 
responsible for increasing acidity. 
NO • Your answer is wrong. It is clearly written 
in the paragraph that vitamin E helps in 
maintaining the natural acid-base balance 
of human skin. So please read the paragraph 
again and answer the question given below 
the paragraph. 
Turn to page 33. 
(52) 
Your Answer t 
It helps in the exchange of gases in the 
body. 
EXCELLENT, Your answer is correct. Haemoglobin 
absorbes oxygen from the lungs and becomes 
oxyhaemoglobin and releases this oxygen into 
various parts of our body. From there it 
absorbs carbon dioxide and becomes deoxy-
haemoglobin and goes to lungs where carbon-
dioxide is released and oxygen is again 
absorbed by the haemoglobin. 
Turn to page 27. 
(53) 
Your Answer x 
The main function of protein is production of 
energy. 
NO • You are wrong. Though proteins can produce 
energy. It is not their main function. They 
produce energy only when carbohydrates and 
fats are not available to the body. Read the 
paragraph again and try to understand the 
question before answering it. 
Turn to page 35. 
(54) 
Your Answer s 
The child develops weak tissues and muscles 
and becomes skinny• 
GOOD , The child definitely develops weak tissues and 
niscles and become skinny because^ among all nutrients^ 
only proteins are responsible for building new tissues 
and repairing old ones. This condition^ due to severe 
protein deficiency is called marasmus , 
Now turn to page 23, 
(55) 
Your Answer s 
Vitamin A is important for vision, 
VERY GOOD. Your answer is correct. It shows that you 
have gone through the paragraph carefully and 
understood the matter well. 
Now turn to page 31. 
(56) 
Your Answer t 
The characteristic feature of rickets is 
bone elongation. 
NO . Your answer is wrong. The deficiency disease 
of vitamin D^ i.e. rickets, has nothing to 
do with bone elongation. Read the paragraph 
again and answer the question carefully. 
Turn to page le. 
(57) 
Your Answer : 
Minerals are required by your body for 
growth and develojMnent, 
YES , Very good. Your answer shows that you have 
read the paragraph very carefully and took 
interest. Minerals are required by your body 
for its growth and development. Important 
among them are calcium, phosphorus, iron, 
iodine, potassium, copper etc. 
Now turn to page 34^ 
(58) 
Your Answer : 
In India, iodine deficiency, i.e. goitre, 
is common in hilly areas. 
VERY GOOD, You are right. In hilly areas goitre 
is common. It is because of the fact that 
soil in the hilly regions does not contain 
sufficient amount of iodine and so the 
water from underneath these soils does not 
contain sufficient iodine. Also the foods 
grown on these soils lack in iodine content. 
Now turn to page 36, 
(59) 
Your Answer : 
If you do not drink enough water, the food you 
eat will be digested as well as excreted. 
NO • On reading your answer it seems that you have not 
understood the question. Read the following 
paragraph again and try to answer the preceeding 
question. 
"Water is an essential part of your diet. It is 
necessary for various cellular reactions in your 
body and other life processes^ such as digestion, 
excretion and transport, you need at least 6 - 8 
glasses of water per day apart from the water 
present in milk, tea, fruit juices and other 
foods. 
CXiestion : For proper digestion and excretion of 
food it is necessary to drink plenty of : 
1) Water 
ii) Fruit juices 
iii) Milk 
iv) Tea 
Please turn to page 29. 
(60) 
Your Answer t 
Vitamin A, C, D, and K will get dissolved 
in the oil. 
NO . You are wrong. Actually you were a bit careless 
while going through the paragraph. It has been 
clearly written in the paragraph that vitamins 
are of two types^i.e. fat-soluble and 
water-soluble. The names of the vitamins under 
both the groups are also given. Read the 
paragraph again and answer the question below 
the paragraph. 
Turn to page 24. 
(61) 
Your Answer i 
Scurvy - a disease of gums, can be treated 
by taking grapes and pineapples. 
SORRY. You are incorrect. These t%#o fruits though 
sour in taste, do not contain sufficient 
amount of vitonin C. Among the sources of 
vitamin C, the names of these two fruits 
are not mentioned. Don't loose hope, read 
the paragraph again and answer the question 
given below the paragraph. 
Turn to page 25. 
(62) 
Your Answer t 
It increases blood loss* 
NO • Presence of vitamin K decreases blood loss 
by way of coagulation, whereas absence of 
vitamin K in the blood increases blood loss, 
Read the paragraph again and answer the 
question. 
Turn to page 26. 
(63) 
Your Answer : 
Calcium deficiency results in poor muscular 
activity, 
NO . Calcium deficiency Is not responsible for 
poor muscular activity because it is clearly 
written in the paragraph that 99X of calcium 
is found in bones and teeth so^  if its 
deficiency occurs, it will first affect the 
bones and teeth and then any other part of 
body. 
Turn to page 27. Read the paragraph 
again and answer the question written below 
the paragraph. 
(64) 
Your Answer t 
I£ your meal is always accompanied with salads 
and fruits, you will never have constipation. 
YES . Very good. Due to the presence of enough amount of 
roughage^ in the diet the digestion will be 
improved and the bowel movements will also be 
normalized. This will result in the prevention 
of constipation. The person consuming fruits 
and vegetables regularly will be healthier 
and never have constipation. 
Please turn to page 30. 
(65) 
Your Answer i 
The above menu i s very good for non-vege tar ians , 
SORRY, You are wrong. A c t u a l l y you have not read the 
menu c a r e f u l l y . In t h i s menu, some of the 
e s s e n t i a l f o o d s t u f f are m i s s i n g . You should 
read the menu again very c a r e f u l l y . Then 
try t o answer the quest ion wr i t t en below the 
menu. 
Turn to page 3 0 . 
(66) 
Your Answer t 
The symptoms of pallegra are diarrhoea, 
dyphtheria and dermititis. 
NO , Your answer is partially wrong, Dyphtheria is 
not the symptom of pallegra. It is a throat 
disease which results from bacterial infection, 
Turn to page 31. Read the passage 
again and answer the question given below 
the passage. 
(67) 
Your Answer i 
In rats, the deficiency of vitamin E is 
responsible for increasing sterility. 
YES,VERY GOOD. You are right. The deficiency of 
vitamin E is responsible for increasing 
sterility among rats. Now move on to the 
next frame. 
Turn to page 26. 
(68) 
Your Answer : 
It is the only substance that gives colour 
to the blood. 
NO • You are wrong. Though haemoglobin is a red 
coloured substance^ there are other substances 
also that give colour to the blood. The 
colour of the blood is not at all discussed 
in the passage. So read the passage again 
carefully and answer the question given 
below the paragraph. 
Turn to page 3 4. 
(69) 
Your Answer t 
The main function of protein is regulation 
of body processes. 
NO • Regulation of body processes is not the main 
function of proteins* rather it is the 
secondary function of proteins. So read the 
paragraph again and answer the question. 
Turn to page 36. 
(70) 
Your Answer i 
The child feels too weak due to lack of energy. 
NO . If the diet contains enough of energy-giving foods, 
like carbohydrates (e.g. rice, wheat, sugar,potatoes), 
he does not feel weak. But^if the diet doesnot contain 
enough of proteins^ the person looses weight ckue to 
nuscle degeneration (breakdown)• For healthy and 
strong miscles^ it is necessary that the diet must 
have enough amount of proteins. Foods rich in protein 
are milk, meat, fish, eggs and poultry, pulses, nuts 
etc. Among vegetable sources soyabean is the best as 
it contains protein almost equal to that of meat. 
Now turn to page 16. 
Read the frame again at least twice very carefully, 
try to understand it and answer the question given 
below the paragraph. 
(71) 
Your Answer t 
Vitamin A is important for nuscular activities. 
NO • You are wrong. In the whole paragraph muscular 
activity is nowhere discussed. Read the 
paragraph again and answer the question given 
below the paragraph. Try to be correct this 
time. 
Turn to page 17, 
(72) 
Your Answer t 
The characteristic feature of rickets is 
bone T.B. 
NO • Your answer is incorrect. Bone T.B. is a 
disease caused by some micro-organisms 
whereas rickets is a deficiency disease^ -
so its symptoms are also different. Read 
the peuragraph again and answer the question 
given below the paragraph. 
Turn to page is. 
(73) 
Your Answer : 
Minerals are required by your body for 
blood circulation, 
NO . You are incorrect. Minerals are not 
responsible for the circulation of blood 
in your body. Infact iron (a mineral) is 
responsible for the formation of blood 
but not its circulation. Read the paragraph 
again and with care, and answer the question 
written below the paragraph. 
Turn to page 19. 
(74) 
Your Answer : 
In India iodine deficiency, i.e. goitre, is 
common in the plains. 
NO • Probably you have not gone through the paragraph 
carefully. In the passage, the plains are not at 
all discussed. So^  please read the paragraph again 
and answer the question following the paragraph. 
Turn to page 21. 
(75) 
Your Answer t 
If you do not drinX enough water^ the food you eat 
will not be digested but excreted. 
NO . On reading your answer^ it seems that you have not 
understood the question* Read the following 
paragraph again and try to answer the question, 
"Water is an essential part of your diet. It is 
necessary for various cellular reactions in your 
body and other life processes^ such as digestion, 
excretion and transport, you need at least 6 - 8 
glasses of water per day apart from the water 
present in nilk, tea, fruit juices and other 
foods• 
Question s For proper digestion and excretion of 
food it is necessary to drink plenty of z 
i) Water 
ii) Fruit Juices 
iii) Milk 
iv) Tea 
Please turn to page 29. 
(76) 
Your Answer : 
Vitamin A, B, C, and D will get dissolved in 
the oil. 
SORRY. You are wrong. Actually you have not gone through 
the paragraph carefully. The names of the vitamins 
that can be dissolved in fat^  as well as those 
soluble in water are written separately. Read the 
paragraph again and answer the question written 
below the paragraph. 
Turn to page 24. 
(77) 
Your Answer i 
Scurvy > a disease of gums - can be treated 
by taking oranges and lemons. 
EXCELLENT. Your answer is correct. Oranges and lemons 
are good sources of vitamin C. Hence, they help 
in the cure of scurvy. This shows that you have 
well understood the paragraph. 
Turn to page 18. 
(78) 
Your Answer : 
Calcium deficiency results in developing 
strong teeth. 
SORRY. Your answer is wrong. If you had read the 
paragraph carefully you would have known 
that calcium deficiency makes the teeth 
weak. Now, read the paragraph again with 
care and interest and try to answer the 
question below the paragraph. 
Turn to page 27. 
(79) 
Your Answer i 
It reduces coagulation. 
NO • You are wrong. It has been very clearly 
written in the beginning of the paragraph 
that vitamin K helps in the coagulation 
of blood. This statement contradicts your 
statement / answer. Read the paragraph 
carefully and answer the question. 
Turn to page 26. 
(80) 
Tour Answer t 
If your meal is always accompanied with salads 
and fruits, you will always have diarrhoea, 
SORRY. Your answer is incorrect. Diarrhoea is 
actually a pathological disease which results 
due to infection. This infection can be food-
borne or water-borne. In diarrhoea, the 
digestive system of a person gets disturbed 
and the main symptom is frequent watery stools. 
Turn to page 29. and again read the 
paragraph carefully and try to answer the 
question given below it. 
(81) 
Your Answer s 
The above menu is lacking in essential food 
items^ e,g« fresh fruits and vegetables and 
soothe menu is not a balanced one, 
YES . Very nice. Your answer is correct. Actually 
a balanced menu is the one that contains 
cereals, pulses, meat, fish, poultry, fresh 
fruits and vegetables in suitable amounts. 
Each and every foodstuff has some useful 
nutrients that are necessary for the normal 
functioning of your body. So foodstuffs 
from all food groups should be included in 
the day • s menu. 
Now turn to page 24. 
(82) 
Your Answer t 
The symptoms of pallegra are diarrhoea, 
dementia and dyspepsia. 
NO . Your answer is partially *rrong. Dyspepsia is 
not the symptom of pallegra. It is a disease 
in which the patient feels excessive thirst 
and drinks plenty of water. 
Turn to page 31. Read the whole 
I>aragraph again carefully and answer the 
question given below the paragraph. 
(83) 
Your Answer t 
In rats, the deficiency of vitamin E is 
responsible for increasing fertility. 
SORRY. Your answer is incorrect. On reading your 
answer, it seems that you are a bit confused, 
instead of the term fertility you probably 
wanted to use some other term similar to the 
sound of fertility. Please read the paragraph 
more carefully and answer the question. 
Turn to page 3 3« 
(64) 
Your Answer t 
It helps in the circulation of blood. 
MO • Haemoglobin is not involved in blood 
circulation. It is just a part of blood 
and circulates with the blood. Read the 
passage carefully and answer the question 
below the pciragraph. 
Turn to page 3 4, 
(85) 
Your Answer t 
The main function of protein is maintenance, 
growth and development of body tissues. 
YES . You are correct. The main function of protein 
is maintenance, growth and development of body 
tissues. If proteins are deficient in the diet^ 
then the first thing that will be affected will 
be the body tissues and the person will become 
lean and weak. 
(86) 
Your Answer t 
If you do not drink enough water^ the food you 
eat will neither be digested nor be excreted 
properly, 
YES • You are right. If enough amount of water is not 
present in your diet all your body processes 
will be affected and hampered. Lack of water 
for a long time results in constipation. 
Digestion as well as excretion are adversely 
affected Aie to severe shortage of water in 
the diet. 
Turn to page 29 . 
(87) 
Your Answer i 
Vitamin K, E, A, and D will get dissolved 
in the oil. 
GOOD . Your answer is correct. Only these four vitamins 
are fat-soluble and the rest are water-soluble. 
Your answer shows that you have read the paragraph 
carefully and understood the question well. 
Turn to page 17, 
(88) 
Your Answer t 
The symptoms of pallegra are diarrhoea, 
dermltltls and dyphtherla. 
NO . Your answer is incorrect,Dyptheria it is throat 
disease which results from bacterial infection. 
Turn to page 31. Read the whole 
paragraph carefully and answer the question 
given below the paragraph. 
